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AHHOTaUuK pabounx Nporpamm AUCLUNANH

AHannTuyecKkaa reomeTpua

Llenb gucunnanHol:

O3HaKOM/IEHWE CAyLLaTe e C OCHOBaMM aHAIMTUYECKON FEOMETPUM U NOATOTOBKA K U3YYEHUIO APYTUX
MaTeMaTMUYECKNX KypcoB — AnddepeHumnanbHbiX ypaBHEHUN, Teopun GYHKLMIA KOMNNEKCHOTO
nepemMeHHOro, ypaBHEHU MaTeMATUHECKON GPU3MKKN, PYHKLMOHANBHOTO aHan3a, aHaIMTUYECKON

MEXaHUKN, TeOpeTUYECKO PU3MKN, METOLOB ONTUMAJIBHOIO YNPaBAEHMA U Ap.

3a4a4uun ANCUUNANHDI:

npuobpeTeHme caywaTenamm TEOPETUYECKMX 3HAHWUIA U NPAKTUYECKUX YMEHUI U HABbIKOB B
ob1acT BeKTOpHOM anrebpbl, MaTpUYHOM anrebpsl;

NOArOTOBKA CAYLLATENEN K U3YUYEHUIO CMEXKHbIX MaTeMaTUUYECKUX AUCUMUNINH;
npuobpeTeHne HaBbIKOB B MPUMEHEHUN METOZ0B aHaNUTUUECKON B dU3MKe U ApyruX

€CTeCTBEHHOHAYYHbIX ANCLMUMNINHAX.

B pe3synbTaTe 0OCBOEHMA AUCUMMNIMHBI 0OyYaloLWwmecs AOKHbI

3HaTb:

onpeaeneHue BEKTOpa W onepawlmii C BEKTOpaMu (CKaNapHOe, BEKTOPHOE U CMELaHHOoe
npouvsBeAeHne), Ux CBOMCTBa U GOPMYJibl, CBA3AHHbIE C STUMM ONepaLmamMy;

YPaBHEHUA NPAMbBIX IMHUI, NNOCKOCTEN, IMHUIA U NOBEPXHOCTEN BTOPOTO NOPAAKaA;
CBOMCTBA IMHUIA U NOBEPXHOCTEN BTOPOro NOPAAKa;

cBoicTBa adpPUHHBIX M OPTOTOHANbHBIX NPe0bPaA30BaAHMIA NOCKOCTH.

YmeTb:

NPUMEHATb BEKTOPHYIO anrebpy K peLueHnto reoMeTpuyeckmx nu dusmyecknx 3agay;

pewaTtb reomeTpuyecCkue 3agadym metoaom KoopanHaTt, NpUMEHATb JINHENHbIEe ﬂp606pa3OBaHMﬂ K



peLleHNIo reoMeTpPUYEeCcKNX 3a4au;

NPOM3BOAUTb MaTPUYHbIE BbIYUCIIEHUA, HAXOAUTb 0O6PATHYIO MaTPULY, BbIMUCAATb AEeTEPMUHAHTDI.
Bnapetb:

06WMMMN NOHATUAMM U ONPeaeNeHUAMU, CBA3AHHbIMKW C BEKTOPAMM: IMHEMHAsA HE3aBUCUMOCTb,
6a3uc, opMeHTauma NJI0CKOCTU M NPOCTPAHCTBA;

OPTOrOHANbHOM U adPUHHOM KnaccuduKaLmen AMHUIA U NOBEPXHOCTEN BTOPOrO NOPAAKA.

K cogeprKaHunio gMcumnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e BekTOpHaA anrebpa

e MerToa KoopauHat

e [IpAamasa v NAOCKOCTb

e  JIMHMM M NOBEPXHOCTWN BTOPOrO NopAaaKa
e [IpeobpasoBaHMA NAOCKOCTU

OcHoBHasa nuTepaTypa:

1. Kypc aHannTMYecKoi reomeTpumn 1 nHeinHomn anrebpsl [Tekct] : yyebHUK ana sysos / . B.
beknemuwes .— 12-e u3g,, ncnp. — M. : dusmataut, 2008, 2009 .— 312 c.

2. BeeaeHue B anrebpy [Tekct] : B 3 4. : yuebHuK ana sysos / A. . KocTpukuH .— M. : MLLHMO,
2012 .— .— Y. 1 : OcHosbl anrebpsbl. - 2012. - 272 c.

3. AHanuTMYeckan reomeTpua u nHenHan anrebpa [Tekcr] : 8 2 u. : yueb. nocobue ans sysos. Y. 1/
A. E. YMHOB ; M-Bo 06pa3oBaHuMAa 1 Hayku Poc. deaepauum, Mock. GU3UKO-TEXH. UH-T (rocC. YH-T .—
2-e u3g,, cnp. n gon. — M. : Usg-so M®TH, 2006 .— 272 c.

4. AHanuUTUYeCKasa reoMmeTpua U anHenHan anrebpa [Tekcr] : B 2 u. : yyeb. nocobue ana sysos. Y. 2 /
A. E. YMHOB ; M-Bo 06pa3oBaHua 1 Hayku Poc. deaepauum, Mock. GU3UKO-TEXH. UH-T (rocC. YH-T .—
2-e u3g,, ucnp. n gon. — M. : Usg-so MPTU, 2006 .— 298 c.

5. JleKunn no aHanMTUYEeCKOM reoMeTpun u nHeiHon anrebpe [TekcT] : yueb. nocob. ; pek.
Yy.-meToa. cos. MPTU / B. U. Yexnos ; M-8o obpasosaHua PP, Mock. ¢pu3.-TeXH. UH-T (roc. yH-T .—
M : M®TU, 2000 .— 260 c.

6. CHOpPHMK 33434 N0 aHaIMTUHECKON reomMeTpUM 1 InHelnHom anrebpe [Tekct] : yueb. nocobue / /1. A.
Beknemuwesa, A. 1. MNeTtposuy, N. A. Yybapos ; nog pea. [. B. beknemuwesa .— 2-e nsg,, nepepab.

— M. : ®USMATJINT, 2001 .— 496 c.



7. BeeaeHue B anrebpy [Tekct] : B 3 4. : yuebHUK a1 By308 / A. . KOCTPUKMH .— 3-e n3a. — M. :
®usmataut, 2004 .— Y. 2 : JinHenHana anrebpa. - 2004. - 368 c.
8. BeeaeHue B anrebpy [TeKcT] : B 3 u. : yuebHUK ans By308 / A. N. KOCTpUKKUH .— 3-e u3g. — M. :

®usmatnut, 2004 .— Y. 3 : OCHOBHbIe CTPYKTYpbl anrebpsbl. - 2004. — 272 c.

AHanuTUyecKaa mexaHuKa

Lenb AUCUMNANHDI:

n3ydyeHmne Tex obLLMX 3aKOHOB, KOTOPbIM MOAYMHAIOTCA ABMMKEHNE U PaBHOBECUE MaTePUasbHbIX Tes K1
BO3HMKaloLWME NPU 3TOM B3aMMOAENCTBUA MEXAY TeNaMU, a TaKKe 0B/afeHNe OCHOBHbIMU
aNropuTMammn UccaeaoBaHMA paBHOBECUA U ABUMNKEHUA MeXaHUYeCKMX cuctem. Ha gaHHOM ocHoBe
CTaHOBMTCA BO3MOHbIM MNOCTPOEHNE N UCCNEA0BaHNE MEXaHUKO-MaTEMATUYECKUX MOAENEN,
a[leKBaTHO OMUCbIBAIOLLMX Pa3HOOBPa3Hble MexaHN4Yeckune asneHns. MomMmMmo 3TOro, NPU U3ydeHnn
aHaNTUYECKON MeXaHUKM BbipabaTbiBalOTCA HaBbIKM MPaKTUYECKOro UCNO/b30BaHUA METOA0B,

npegHasHa4YeHHbIX AN1A MaTeMaAaTUHECKOITO MOOENNPOBAHNA ABUXKEHNA CUCTEM TBépp,bIX Ten.

3agaun ANCUMNANHDI:

—M3y4YeHne MexaHM4eCKOM KOMMNOHEHTbl COBPEMEHHOM eCTECTBEHHOHAYYHOM KapTUHbI MUPa, MOHATUI
M 3aKOHOB MEXaHWUKMW;

—0BNAAEHNE BaXKHENLLUMMM METOLAaMMN PELIEHMA HAYYHO-TEXHUYECKMX 33434 B 061aCTU MEXAHUKM,
OCHOBHbIMM AaATOPUTMAMM MATEMATUYECKOFO MOAENNPOBAHNA MEXAHNUYECKUX ABNEHUN;
—bopmmpoBaHMe YCTOMUMBDIX HABbIKOB MO NPUMEHEHUIO GYHAAMEHTAIbHbIX NONOXKEHUN
aHANUTUYECKOM MEXaHMKN NPU HAYy4YHOM aHa/In3e CUTYaLMin, C KOTOPbIMU UHKEHEPY NPUXOANTCA
CTaNKMBATbCA B XO4€ CO34aHMA HOBOM TEXHUKM U HOBbIX TEXHOJIOTUIA;

—O3HaKoOM/1eHNe CTyaeHTOB C MCTOpMeVI W NOTUKOM pa3snTHUA aHANIMTUYECKON MEXaHUKM.

B pe3synbTaTe 0CBOEHMA AMCLUNANHDI o6yqa|ouj,mecn AOOTXKHbI

3HaTb:



—OCHOBHbIE NOHATUA U KOHLLENLUUN aHaIUTUUECKON MEXaHWUKM, BarKHENLLME TEOPEMbI MEeXaHUKU U UX
CNeacTBus, NOPAAOK NPUMEHEHMA TEOPETUYECKOTO annapaTa MEXaHUKM B BaXKHENLLMX NPAKTUYECKNX
NPUNOXKEHUAX;

—OCHOBHbIE MEXaHMYECKUX BEJIMUUHDI, UX ONpeaeneHns, CMbICA U 3HAYEHNs oA aHaIMTUYECKOM
MeXaHWUKu;

—OCHOBHbIE MOZENN MEXAHUYECKMX ABAEHUN, UAEONOTNIO MOAEIMPOBAHNA MEXAHUYECKUX CUCTEM U
NPUHLMMbI MNOCTPOEHUSA MaTEMATUUYECKUX MOLENEN MEXaHUYECKUX CUCTEM;

—OCHOBHblE METO/bl NCCNEA0BAHNA PABHOBECUA U ABUKEHUA MEXAHUYECKUX CUCTEM, OCHOBHbIX
a/IFOPUTMOB TaKOro UCCAEeA0BAHUA.

YmeTb:

—MHTEPNPETUPOBATb MEXaHUYECKME AIBIEHNA NPU MOMOLLM COOTBETCTBYIOLLENO TEOPETUYECKOTO
annaparta;

—N0/1b30BaTbCA ONpPeLeNeHUAMU MEXaAHUYECKUX BEIMUYUH M MOHATUIA A1A NPaBUIbHOIO UCTONIKOBAHMA
NX CMbICNa;

—06BACHATb XapaKTep NOBEAEHNA MEXAHUYECKUX CUCTEM C MPUMEHEHMEM OCHOBHbIX TEOPEM
MEXaHUKN N UX CNeacTBuin;

—3anucbIiBaTb YpaBHEHMUA, ONMCbIBAIOLLME NOBEAEHNE MEXAaHMYECKUX CUCTEM, YUUTbIBASA PAa3MEPHOCTU
MeXaHMYECKNX BEJIMYMH N UX MaTEMATUUYECKYIO Npupoay (CKanspbl, BEKTOPbI, KBaTEPHUOHBI,
JIMHelHble onepaTopbl);

—NPUMEHATb OCHOBHbIE METOAbI UCCNEe0BaHMA PABHOBECUS U ABUKEHNA MEXAHUYECKUX CUCTEM, a
TaK¥Xe OCHOBHbIE aNropMUTMbl TaKOTO UCC/Ie40BaHNA NPU PELIEHUN KOHKPETHbIX 3a4a4;
—N0/1b30BaTbCA MNPU AHANIUTUYECKOM U YNCNEHHOM UCCNeA0BaHUA MaTEMATUKO-MEXaHNYECKNX
Mmozenem TeXHNYECKMX CUCTEM BO3MOXKHOCTAMM COBPEMEHHbIX KOMMbIOTEPOB Y MHPOPMALIMOHHbIX
TEXHOJIOTUA.

Bnagetb:

- HaBblKaMW N METOAaMM NOCTPOEHUA U UCCNeL0BAHUA MaTEMATUYECKUX MOLENEN NPU peLleHMM 3a4a4
MeXaHUKW;

- HaBblKaMW MPUMEHEHMA OCHOBHbIX 3aKOHOB TEOPETUUECKON MEXaHNKM B BaXKHENLLMX NPAKTUUYECKUX
NPUNOXKEHUNAX;

- OCHOBHbIMW TEOPETUYECKMMM NOAXOAAMMN aHANIMTUYECKON MEXAHNKM U METO4aMM aHaNN3a U
pelleHns COOTBETCTBYHOLINX YPAaBHEHN;

- HaBblKaMW UCNO/Ib30BAaHMA BO3MOXKHOCTEN COBpPeEMEHHbIX KOMNbHOTEPOB U MHd)OpMaLI,MOHHbIX



TEXHO/I0TUNi npn aHaAUMTU4eCKOM U YNCZIEHHOM NCCNeaoBaHNA MaTEMATUKO-MeXaHNYECKNX MO,CI,EﬂeVI

TEXHUYECKUX CUCTEM.

K cogeprKaHunio gmMcumnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e AKCMOMATMKA K/1TaCCUYECKON MEXaHUKMU

e  KMHEemaTuKa TOYKM

e KunHemaTuKa TBepAOoro Tena (KMHemaTMKa cucTem oTcyeTa)
e Anrebpa KBaTepPHUOHOB

e  OCHOBHble TEOPEMbI AMHAMMUKMU

e [IBUXKEHWEe MaTepunasibHON TOUYKM B LLEHTPAIbHOM nose
e JInHammKa TBepAoro Tena

e JlarpaH)XeBa mexaHWKa

e Yc/i0BMA paBHOBECUA MaTePUANbHOM CUCTEMBI

e YCTOMYMBOCTb

e Manble KonebaHMA KOHCEPBATUBHbIX CUCTEM

e  BbIHyXKAeHHble KonebaHnA. YacTOTHbIE XapaKTEPUCTUKK
e YpasHeHUA NamnnbToOHa

e [lepBble MHTErpaabl rAMUIbTOHOBbLIX CUCTEM

e BapuaumoHHbIN NpUHUKMN FamMMUAbTOHA

e VHTerpanbHble MHBApPUaHTbI

e KaHoHuuyecKkue npeobpasoBaHus

e YpaBHeHMe NamnnbToHa—AKOOU

OcHoBHas nuTepaTypa:

1. Knaccnueckan mexaHuka [Tekct] : yueb. nocobue ana sysos / M. A. AitsepmaH .— 3-e u3g. — M :
dusmatnmt, 2005 .— 380 c.

2. JleKumm no aHanuTU4ecKkol mexaHuke [Tekct] : yueb. nocobue ans sysos / ®. P. FaHTMaxep ; nog,
pea. E. C. MatHuuKoro .— U34. 3-e, ctepeotnn. — M. : dusmataut, 2001, 2002, 2005 .— 264 c.

3. OCHOBbI TEOPETUYECKON MeXaHMKK [TeKcT] : yuebHuK ans sy3os / B. ®. Hypasnes ; Mock.
dU3.-TexH. UH-T (roc. yH-T) .— 3-e u3a., nepepab. — M. : dusmartaut, 2008, 2009 .— 304 c.

4. TeopeTnyeckaa mexaHuka [TekcT] : yuebHUK ans By308 / A. 1. Mapkees .— 4-e usg,, ucnp. — M. ;
MeBcK : PerynapHaa u xaoTuyecKkaa guHamuka, 2007 .— 592 c.

5. KpaTKuii Kypc TeopeTuyeckomn mexaHukm [Tekcr] : yueb. nocobue ans syzos / . H. AKoBeHKo .—
M. : BUHOM. J1ab. 3HaHui, 2006 .— 116 c.

6. CBOpPHMK 33434 MO aHaAUTUHECKON mexaHuKe [TeKcr] : yueb. nocob. ans sy3os / E. C. MATHULKKIA

[v ap.] .— 2-e u3g,., nepepab. n gon. — M. : Hayka, 1996 .— 432 c.



AHIIMCKUMA A3bIK (YpoBeHb B1)

Lenb gucumnamHsbi:

dopmupoBaHME U Pa3BUTME MEXKKY/IbTYPHOW NpodeccMoHaNbHO OPUEHTUPOBAHHON KOMMYHUKATUBHOM
KOMMEeTeHLUMN Ha ypoBHe B1 no obuieeBponencKkom WKane ypoBHeEN BNageHUss MHOCTPaHHbIMM
A3bIKAMW ANA PeLleHUA KOMMYHMKATMBHbIX 33434 B COLLMOKY/bTYPHOM, aKaAeMUYECKON U
npodeccnoHanbHO-AeN0BON chepax AeATEIbHOCTU, a TaKKe ANA Pa3BUTUA NPOGECCUOHAbHbIX U

JTIMYHOCTHbIX Ka4eCTB BbINMYCKHUKOB 6aKanaBpmaTa.

3apauun AuCUMnAnHbI:

— JIMHIBUCTMYECKAA KOMMETEHLMA: CNOCOBHOCTb MOHUMATb Peyb APYIUX NOAEN U BblpaxKaTb
COBCTBEHHbIE MbIC/IN HA OCHOBE 3HaHMI CUCTEMDbI A3bIKaA;

— COLMOKY/IbTYPHAan KOMMNETEHUMA: CNOCOOHOCTb YUNTbIBATL B OBLLEHUM peyeBoe U HepeyeBoe
noseAeHWe, NPUHATOE B CTPAHE U3Y4aeMoro A3bIKa;

— coumanbHasA KOMNETEeHUMA: CNOCOBHOCTb B3aMMOAENCTBOBATL C MAapTHEPaAMM MO OOLLEHUIO, BhageHune
COOTBETCTBYHOLLMMM CTPATETUAMMU;

— AMCKYPCUBHAA KOMMETEHUMSA: 3HaHWE NPaBWU NOCTPOEHMUA YCTHbIX M MUCbMEHHbIX
COOBLWEHNN-ANCKYPCOB, YMEHME CTPOUTb TaKMe COOBLLEHMA M MOHMMATb X CMbIC/T B PeYU 4pyrux
nogen;

— cTpaTerMyeckaa KomneTeHLMA: yMeHWe No/b30BaTbCA Hanbonee apPeKTUBHbIMU CTpaTErMAMM NpuU
peLeHMM KOMMYHMKATUBHbIX 334a4;

— NpeAmMeTHas KoMNeTeHUMA: 3HaHne npeameTHon MHGopMaLMM NpU opraHM3aumnm cobCTBEHHOTO
BbICKa3bIBaHUA UM MOHMMaHMUSA BbICKa3blBaHMA APYIUX N04el;

— KOMMNEeHCaTOpHasA KOMMETEHUMA: YMEHNE NPeo0/1eBaTb KOMMYHUKATMBHbIN Gapbep 3a cyeT
MCMNO/Ib30BaHWUA U3BECTHbIX PEYEBbIX U METanA3bIKOBbIX CPEACTB;

— NparmaTmMyeckas KoMmneTeHLma: yMeHne BbIbMpaTb Hanbonee apeKTUBHLIN U LenecoobpasHbIn
Cnocob BbIpaXKeHMA MbIC/IN B 3aBUCMMOCTM OT YC/IOBUIA KOMMYHUKATUBHOMO aKTa U MOCTaBAEHHOM

3adaun.

B pe3synbTaTe 0CBOEHMA AMCLUNANHDI o6yqa|ouj,mecn AOOTXKHbI

3HaTb:



OCHOBHbIe QaKTbl, peanuu, UMeHa, OCTONPUMEYATENbHOCTU, TPAAULMMU AHTIOA3bIYHbIX CTPaH;
OOCTUMKEHMA, OTKPLITMA, COObITUA N3 061aCTU NCTOPUU, KYNIbTYPbI, MONUTUKM, COLMANBHOMN KU3HU
QHI10A3bIYHbIX CTPaAH;

OCHOBHble POHETUYECKUE, NEKCUKO-TPaMMaTUUYECKUE, CTUANCTUYECKNE OCODEHHOCTM aHTIMMCKOTO
A3bIKA U €ro OTANYME OT POAHOTO A3bIKA;

OCHOBHbIE Pa3NNYMNA MUCbMEHHOM U YCTHOM peuu;

6a30Bble XapaKTEPUCTUKM A3blKa KOHKPETHOrO HanpasaeHna NpodeccMoHanbHOM NOATOTOBKMU.
YmeTb:

NOPOXKAaTb afleKBaTHbIE B YCI0BUAX KOHKPETHOM CUTYauumn 06LWEeHNA YCTHLIE U MMCbMEHHbIEe
TEKCTbl;

peann3oBaTb KOMMYHUKAaTUBHOE HAMEpPEHME C LEeNblo BO3AENCTBMA Ha NapTHepa no obLeHuto;
a[,eKBAaTHO MOHUMATb U MHTEPNPETUPOBATbL CMbIC1 U HAMEPEHME aBTOPA NPU BOCMPUATUN YCTHbIX U
NMUCbMEHHbIX ayTEHTUYHbIX TEKCTOB;

BbISIBNATb CXOACTBO M Pa3/iMumna B CUCTEMAX POAHOIO U aHITMMCKOTO A3bIKa;

NPOABAATb TONIEPAHTHOCTb, SMMNATUIO, OTKPbITOCTb U ApYyKentobue npm obuieHnn ¢
npeacTaBUTENAMU APYroi KyNbTypbl.

Bnagetb:

MEKKYNbTYPHO NPOdECCUOHANbHO OPUEHTUPOBAHHOM KOMMYHUKATUBHON KOMMETEHLIMEN B
pa3HbIX BUAAX peyeBoi geaTeNbHOCTM Ha YpoBHe Bl;

COLUMOKYNbTYPHOM KOMMETEHUMEN AN1A YCNELWHOrO B3aMMOMNOHUMAaHUA B YCIOBUAX OBLLLEHUSA C
npeacTaBUTENMU APYrOn KyAbTypbl;

Pa3IMYHbIMU KOMMYHUKATUBHbIMM CTPaTErnAMU;

y4ebHbIMM CTPaTErMAMM ANA OPraHU3aLmUKn CBoel yuebHOMN AeATeNbHOCTY;

cTpaTernamm pedpaekcmum u CaMooLEHKU B LLEIAX CAaMOCOBEPLLIEHCTBOBAHMA IMYHbIX KauecTB 1
[OCTUXKEHU;

pa3HbIMKU NpUeMamm 3aNOMUHAHUA U CTPYKTYPUPOBAHMUA YCBaMBAaEeMOro matepuana;
NHTepHEeT-TeXHONOTMAMMK ANA BbibOpa ONTUMANBHOIO PeXKMma NoaydeHns MHbopmauuu;

Npe3eHTaLMOHHbIMWU TEXHONOTUAMM ANA CO0bLLeHNA MHopMaLMK.

K cogeprKaHuio gMcumnanHbl OTHOCATCA OCHOBHbIE pa3aenbl Kypca:

e 3HAKOMCTBO, NpeAcTaBneHne. AHKeTHble AaHHble, CeMbA.
e [opoa. JocTtonpumeyaTesibHOCTU.



e Pabota u yueba.

e Bogaa. KMBOTHbIN MUP OKeaHOB M Mopei. BoaHble dectusanm.

e (CBobogHoe Bpemsa. KnHo. CnopT. 3aKas TYpMUCTUYECKOM Noes3aKu.

e TpaHcnopT. TpaHCNOpPTHaA cMCTEMA ropoAaa.

e [loKynku. BKycbl noKkynaTtenei.

e  WUctopua n kynbtypa. Mysen.

e 306peTeHus. N3BecTHble M306peTaTenm.

e Epa. 3akas egbl Ha KoOHbepeHUUto. MpPoayKTbl, BbI3blBalOLLME NPUBbIKaHWE. 340pOBOE NUTAHUE.

o [eHbrn. Kpegmt. baHKOBCKUE yCAyru.

e [lom. DKONOIMYHbIM A0M Byaywero. YMHbIA LOM.

e [lyTewecTBue. Yyaeca ceeTa.

e [loroga. dKkcTpemanbHbie norogHble ycnosma. OTNYCK C aKTUBHbIM OTAbIXOM.

e Jliogn. MunsHetsopyecTso. OnucaHue ntogen.

e CMMU

e 3poposbe. Mpobaembl co 340p0BbEM.

e Mup npupogapl.

e CoBpemeHHasa buonorus. buonornyeckoe pasHoobpasue.

e [lpobnembl 06LLECTBA U CEMBMU.

e  OTKpbITMA B 061aCTU reHeTUKK. KnoHnpoBaHue. FeHeTUYeCKM MoandULMpPoBaHHbIE NPOAYKTbI.

e Hayka. YuyeHble 1 OTKpbITUA.

e [locnegHuve HaydHble AOCTUMKEHUA U OTKPbITUA. Hobenesckue naypeatbl B 06/1aCTn pU3MKY,
XMUMUKN U MeaNUNHBI. MexayHapoaHble Npemun B 061acTn maTeMaTUKu.

e  ®U3noNornA cHa U CHOBUAEHUI.

e  33HATOCTb B NPOMbILLJIEHHOM CEKTOPE SKOHOMMKM.

e  MHHOBAUMOHHbIE TEXHONOTMU. [LOCTOMHCTBA U HEAOCTATKM HAHOTEXHONOT U,

e [nobanbHbie Npobiembl.

e PoboTOTEXHMKA.

e [Ipobnembl akonoruun n rnobasbHoe notenseHue.

e 3arpssHeHuMe wymom. AkycTmka. O6aacTM npuMeHeHMA yaAbTPa3ByKa.

e Cnopt 1 6usHec.

e Pabota. CobecepoBaHue. Bbibop nyyero KaHaMAaTa Ha BakaHTHoe mecTo. ConpoBoguTesibHoe
NUCbMO U pe3tome.

e Peknama. PaznunuHbie cnocobbl NpoasuKeHma ToBapa. McTopus peknamHoro 6usHeca.
Co3paHue peKknaMmHOM KaMmnaHuu.

e bu3Hec. ITMUecKMe acnekTbl BeaeHMa busHeca. BU3Hec- nnaH cBoero Aena, Kak HayaTb CBOMA
6U3Hec. 3aKNto4eHne CAeNoK.

e  [l13anH. Jun3anH noscioay. Mctopua pa3suTmna gmslainHa. Havano coBpemeHHoro
NPOMbILLNEHHOTO An3aliHa.

®  VIHKeHepuAa: UHKEeHEePHble OTPACAK, AOCTUKEHUS B 061aCTU NHKeHepun. BennKkne
KOHCTPYKLMN, CO34aHHbIE YE/IOBEKOM.

e [lpecTynHOCTb, CEPbE3HOCTb Pa3HbIX TUMOB NPecTynaeHni. MpuunHbl, Beaylime K
npecTynaeHuto.

OcHoBHas nuTepaTypa:

1. Language Leader : Elementary [Text] : Coursebook and CD-ROM / I. Lebeau, G. Rees ; Language



Reference and Extra Practice by Diane Hall .— Harlow : Pearson Longman, 2008 .— 160 p. - ISBN
978-0-582-84768-2.

2. Language Leader : PRE-Intermediate [Text] : Coursebook and CD-ROM / I. Lebeau, G. Rees ;
Language Reference and Extra Practice by Diane Hall .— Harlow : Pearson Longman, 2008 .— 112 p.
- ISBN 978-0-582-84778-1.

3. Language Leader : Intermediate [Text] : Coursebook and CD-ROM / D. Cotton, D. Falvey, S. Kent ;
Language Reference and Extra Practice by John Hughes .— Harlow : Pearson Longman, 2008 .— 184
p. - ISBN 978-0-582-84773-6.

4. Macmillan Guide to Science [Text] : Student's Book / E. Kozharskaya : Designed by S. Korobov,
Illustrated by V. Morenko .— Between Towns Road : Macmillan Publishers Limited, 2008 .— 127 p. +

2 Audio CD. - Translation Work: p. 114-122. - Glossary: p. 123-127. - ISBN 9780230715455.

AHraniickni asbik (yposeHb B2/C1)

Lenb gucumnavHbi:

dopmmMpoBaHME 1 PA3BUTME MEKKYNbTYPHOMN NpodeccMoHanbHO-0pUEHTUPOBAHHOM KOMMYHUKATUBHOM
KomneTeHUun Ha yposHe B2/C1 no ob6lueeBponeiickoin WKane ypoBHel BlageHnsa MHOCTPaHHbIMM
A3bIKaMW AN5 PeLLEHNA KOMMYHMUKATUBHbIX 33434 B COLMOKY/bTYPHOMN, aKageMn4eckol u
npodeccnmoHanbHO-Aen0BoN chepax AeATE/IbHOCTH, @ TaKKe pa3BUTUA NpodeccMoHaNbHbIX U

JIMYHOCTHbIX Ka4eCTB BbIMYCKHNKOB 63KaﬂaBleaTa.

3a4auun ANCUUNANHDI:

— JIMHIBUCTMYECKAA KoMMNeTeHUMA: CNocOBHOCTb NOHUMaTb pedb APYrUX N0Aei 1 BbipaxKaTb
COBCTBEHHbIE MbIC/IN HA OCHOBE 3HAHWUI CUCTEMbI A3bIKa;

— COLIMOKYNbTYPHAaA KOMMETEHLMA: CNOCOBHOCTb YUUTbIBATbL B 0BLLEHUN peYeBoe U Hepedyesoe
noseAeHue, NPMHATOE B CTPaHE M3y4aemMoro A3bIKa;

— coumanbHan KoMneTeHuma: cnocobHOCTb B3aMMOAEeNCTBOBaTL C NapTHEpPamu no obLeHunto, BlageHne
COOTBETCTBYHOLLMMM CTPATETUAMMU;

— ANCKYPCUBHAA KOMMNETEHLMA: 3HaHNE NPaBUA NOCTPOEHMUA YCTHbIX U MUCbMEHHbIX

COO6LLI,€HMV1-LI,MCKV|DCOB, yMmeHune CTpouTb Takune coo6u.|,eva M NOHUMATb UX CMbIC/ B pevYn gpyrmnx



nopei;

— CTpaTerMyeckas KOMNeTeHLUMA: YMeHMe Noib30BaTbcA Hanbonee apGeKTUBHbIMM CTPaTErMAMM NpU
peLleHn KOMMYHUKaTUBHbIX 334aY;

— npeameTHas KOMNeTeHUMS: 3HaHWe npeameTHON MHpopMaL MM Npu opraHnsaLmMm cobCcTBEHHOro
BbICKa3bIBaHMA UM MOHUMAaHUSA BbICKa3blBaHWUA APYrUX NOAEN;

— KOMMEHCAaToOpPHan KOMMNETEHLUA: YMeHNe Npeoao/ieBaTb KOMMYHUKATUBHbIV 6apbep 3a cueT
NCNO/Ib30BaHMA U3BECTHbIX PEYEBbIX U METas3blKOBbIX CPEACTB;

— MparmatuyecKkas KomneTeHums; ymeHue Bblbupatb Hanbonee appeKTUBHLIN U LEenecoobpasHbIin
CNocob BbipaXKeHUsA MbIC/IM B 3aBUCUMOCTM OT YCI0BUA KOMMYHUKATUBHOIO aKTa M NOCTaBAEHHOMN

3ajaun.

B pe3synbTaTe 0CBOEHUA AUCUMMNIMHBI 0ByYaloWwmecs AOIKHbI

3HaTb:

OCHOBHble aKTbl, peasinu, UMeHa, LOCTONPUMEYATENIbHOCTU, TPAAMLMN aHTNIOA3bIYHbIX CTPAH;
OOCTUXKEHUSA, OTKPbITUSA, COOLITUA M3 061aCTU UCTOPUU, KYAbTYPbI, NOIUTUKK, COLMANBHOMN KU3HU
aHIN0A3bIYHbIX CTPaH;

OCHOBHble POHETUYECKME, IEKCUKO-TPAaMMaTUYECKME, CTUANCTUYECKME 0COBEHHOCTU aHIIMMCKOrO
A3blKa U ero OT/IMYMe OT POLHOTO A3bIKA;

OCHOBHbIE Pa3INYUA MUCbMEHHOW U YCTHOM peuu;

6a30Bble XapaKTePUCTUKN A3bIKa KOHKPETHOrO HanpaBaeHna NpodeccMoHanbHOW NOATOTOBKM.
YmeTb:

NOpPOXAaTb aZleKBaTHbIE, B YC/IOBUAX KOHKPETHOM CUTYaLMM OBLLEHUSA, YCTHbIE U MUCbMEHHbIE
TEKCTbI;

peann3oBaTb KOMMYHUKAaTMBHOE HAMEpPEHME C Lie/Iblo BO3EeNCTBMA Ha NapTHepa No o6LeHuo;
aZleKBATHO NOHMMaATb U MHTEPNPETMPOBaTb CMbIC/I U HAMEPEHUE aBTOPA NPY BOCIPUATUM YCTHbIX U
NMUCbMEHHbIX ayTEHTUYHbIX TEKCTOB;

BbIABNATb CXOACTBO U Pa3/IMuMA B CUCTEMAX POAHOMO U aHFIMIMCKOrO A3bIKa;

NPOABAATL TONEPAHTHOCTb, IMMNATUIO, OTKPBITOCTb U ApYrKentobue npu obLeHnn ¢
npeacTaBUTeNAMM APYrOl KyAbTypbl.

Bnagetb:

MEKKY/IbTYPHOWN NPO¢pEeCCMOHANbHO OPUEHTUPOBAHHOW KOMMYHUKATUBHOM KOMNETEHLMEN B



pa3HbIX BMAaX peveBoi AeATeNbHOCTN Ha ypoBHe B2/C1;

COLUMOKYNbTYPHOM KOMMETEHLMEN AN1A YCNELWHOrO B3aMMONOHUMAHUA B YC/IOBUAX OBLLLEHUA C
npeACcTaBUTENAMMN APYTOW KYNbTypbl;

pPas3NINYHBbIMU KOMMYHUKATUBHBIMW CTPATErUAMM;

y4ebHbIMM CTPaTErMAMM ANA OPraHU3aLuKn cBoel yuebHOM AeATeNbHOCTH;

cTpaTeryamm pedaeKkcum U CaMOOLLEHKM B LENAX CaMOCOBEPLLIEHCTBOBAHUSA IMYHbIX KAYeCTB U
[OCTUXEHUN;

pa3HbIMU NPUEMaMM 3aNOMMUHAHUA U CTPYKTYPUMPOBAHMUA YCBAaMBAaeMOro MaTepu1ana;
NHTEpPHET-TEXHOIOTUAMM A5 BbIOOPa ONTUMAIbHOTO PeXumMa NoayvyeHus MHopmauuu;

npe3eHTaUMOHHbIMU TEXHOIOTMAMM A8 coobleHna nHdopmaLmu.

K cofepraHuio gucLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

e JInyHOCTL
e [lyTewecTBuA

e Paborta
e busHec
e [ln3aiiH

e (Ob6pasoBaHue

e TeHaeHUMU

e McKyccTBO M cpeacTBa MaccoBoi MHGoOpmauum
e VIHXeHepHoe aeno

e A3bIK

e [IpectynneHusa

e Okpyxawowasa cpena.

e TexHONOrMYecKnin nporpecc
e [nobanusaums

e ObueHune

e MeanumHa

e TpaHcnopT

e ApxuTeKkTypa

e [lcuxonorma

e KynbTypa

OcHoBHas nuTepaTypa:
1. Language Leader : Intermediate [Text] : Coursebook and CD-ROM / D. Cotton, D. Falvey, S. Kent ;

Language Reference and Extra Practice by John Hughes .— Harlow : Pearson Longman, 2008 .— 184



p. - ISBN 978-0-582-84773-6.

2. Language Leader : Advanced [Text] : Coursebook and CD-ROM / D. Cotton, D. Falvey, S. Kent, .
Lebeau, G. Rees ; Language Reference and Extra Practice by D. Hall .— Harlow : Pearson Longman,
2010 .— 192 p. - ISBN 978-1-4082-24694.

3. Macmillan Guide to Science [Text] : Student's Book / E. Kozharskaya : Designed by S. Korobov,
Illustrated by V. Morenko .— Between Towns Road : Macmillan Publishers Limited, 2008 .— 127 p. +
2 Audio CD. - Translation Work: p. 114-122. - Glossary: p. 123-127. - ISBN 9780230715455.

1. Cotton, D. Language Leader : Upper Intermediate [Text] : Coursebook and CD-ROM / D. Cotton, D.
Falvey, S. Kent ; Language Reference and Extra Practice by Mark Foley .— Harlow : Pearson

Longman, 2008 .— 192 p.

AHrAninckui a3biK (yposeHb B2)

Llenb gucunnanHol:

bopMUpOoBaHME N PA3BUTUE MEKKYBTYPHOMN NPOPECCMOHANBHO OPUEHTUPOBAHHOM KOMMYHUKATUBHOM
KOMMNETeHLUMM Ha ypoBHe B2 no obLeeBponeincKkoit WKane ypoBHeN BAaAEHNS MHOCTPAHHbIMM
A3bIKaMW AN5 PeLLEHNA KOMMYHUKATUBHbIX 33434 B COLMOKY/bTYPHOMN, aKageMmn4eckol u
npodeccnoHanbHoO-AeN0BON chepax AeATe/IbHOCTH, a TaKKe Pa3BUTUA NPodeccMoHaNbHbIX U

JNTNMYHOCTHbIX Ka4eCTB BbINYCKHMUKOB 6aKanaBpmaTa.

3agaun ANCUMNANHDI:

— IMHIBUCTMYECKAsA KOMMNETeHLMA: CNOoCOBHOCTb MOHUMATb pPedb APYrMX N0AEN M BblparkaTb
COBCTBEHHbIE MbIC/IN HA OCHOBE 3HaHUIN CUCTEMDbI A3bIKa;

— COLMOKYNbTYPHAA KOMMNETEHUMS: CNOCOOHOCTb Y4NTbIBATb B OOLLEHMM peyeBOe N HepeyeBoe
nosegeHMe, NPUHATOE B CTPAHE U3y4aeMOro A3blKa;

— couManbHas KOMNEeTeHUMA: CNOCOBHOCTb B3aMMOAENCTBOBATb C NapTHEpPamM No obLleHuto, BlageHue
COOTBETCTBYIOLLMMU CTPATETNAMMU;

— OVUCKYPCUMBHAA KOMMNETEHLMA: 3HaHME NPABUA MOCTPOEHMA YCTHBIX M MUCbMEHHbIX
COO0bLEHNN-ANCKYPCOB, YMEHMEe CTPOUTb TaKne COOBLLEHNS U MOHUMATb UX CMbIC/ B PeUYU APYrux

nopein;



— CcTpaTerMyeckan KomneTeHUMa: yMeHue nonb3oBaTbcs Hanbonee 3pGeKTUBHbIMU CTpaTErMAMM Npu
pelleHn KOMMYHUKaTUBHbIX 334aY;

— NpegMeTHas KOMNeTeHUMSA: 3HaHWe NpeaMeTHOM MHGOPMaLMK NPY OpraHM3aL MM cobCTBEHHOTO
BbICKa3blBaHUA MM MOHUMAHWA BbICKa3blBaHMA APYIUX lo4eN;

— KOMMNeHCcaTopHas KOMMEeTEeHUMA: yMeHUe NpeoosieBaTb KOMMYHUKaTUMBHbIN 6apbep 3a cyeT
NCMNO/Ib30BaHWUA U3BECTHbIX PEYEBbIX U METan3blKOBbIX CPeACTB;

— NparmaTuMyeckas KomneTeHuus; ymeHue BblbMpaTb Hanbonee apPeKTUBHBLIN U LenecoobpasHbIi
Cnocob BbIpaXKeHMA MbIC/IN B 3aBUCUMOCTM OT YC/TIOBUIA KOMMYHUKATUBHOIO aKTa W NOCTaBAEHHOM

3amaun.

B pesynbTate 0CcBOEHMA ANCLMNIMHBI 0byYaloLLMeca AOMKHbI

3HaTb!

OCHOBHble GaKTbl, peanuu, MMeHa, AOCTONpMMeYaTe/IbHOCTH, TPAAULIMMN aHTNIOA3bIYHbIX CTPaH;
OOCTUXKEHUSA, OTKPbITUSA, COOLITUA M3 061aCTU UCTOPUU, KYAbTYPbI, NOIUTUKK, COLMANBHOMN KU3HU
aHIMNOA3bIYHbIX CTPAH;

OCHOBHble pOHETUYECKME, IEKCUKO-TPAaMMaTUYECKMe, CTUAUCTUYECKNE 0COBEHHOCTH aHIIMACKOTO
A3bIKa W ero oT/In4Yne oT POAHOIO A3bIKA;

OCHOBHbIE Pa3/IMiYnNA MUCbMEHHOW U YCTHON peuu;

6a30Bble XapaKTePUCTUKN A3bIKa KOHKPETHOrO HanpaBaeHna NpodeccMoHanbHOW NOATOTOBKM.
YmeTb:

NOpOXAaTb aZleKBATHbIE, B YC/IOBUAX KOHKPETHOM CUTYaLMM OOLLEHUSA, YCTHBIE U MUCbMEHHbIE
TEKCTbl;

peann3oBaTb KOMMYHUKAaTUBHOE HAMEPEHME C Lie/Iblo BO3AENCTBMA Ha NapTHepa No ob6LeHuto;
afleKBaTHO NOHUMATb U MHTEPNPETUPOBATb CMbIC/T U HAMEPEHME aBTOPa NPU BOCNIPUATUM YCTHBIX U
MUCbMEHHbIX ayTEHTUYHbIX TEKCTOB;

BbIAB/NATL CXOACTBO U PA3/IMYMA B CUCTEMAX POLHOTO U aHI/IMICKOTO A3bIKa;

NPOABNATL TONEPAHTHOCTb, SMMNATUIO, OTKPLITOCTb M ApyKentobue npu obeHun ¢
npeacTaBUTeNAMM APYrOl KyAbTypbl.

Bnagetb:

MEKKY/IbTYPHOWN NPO¢pEeCCMOHANbHO OPUEHTUPOBAHHOW KOMMYHUKATUBHOM KOMNETEHLMEN B



pa3HbIX BMAaX peveBoi AeATe/IbHOCTU Ha ypoBHe B2;

COLUMOKYNbTYPHOM KOMMETEHLMEN 411 YCNELWHOro B3aMMOMNMOHUMAHUA B YCIOBUAX OBLLLEHUSA C
npeacTaBUTENAMU APYrOn KYNbTypbl;

PasNINYHBIMU KOMMYHUKATUBHbIMU CTPATErMAMM;

y4ebHbIMM CTPaTErMAMM ANA OPraHU3aLuKn cBoel yuebHOM AeATENbHOCTY;

cTpateryamm pedaekcum U CaMoOLLEHKM B LLENIAX CAaMOCOBEPLLIEHCTBOBAHWS IMYHbIX KAYecTB U
[OCTUXEHUN;

pa3HbIMU NPUEMaMM 3aNOMMUHAHUA U CTPYKTYPUMPOBAHMUA YCBAaMBAaeMOro MaTepu1ana;
NHTEpPHET-TEXHO/IOTMAMM A8 BbIOOPA ONTUMA/IbHOTO PeXnma NoaydyeHns MHGopmauuu;

npe3eHTaUMOHHbIMU TEXHOIOTMAMM A8 coobleHna nHdopmaLmu.

K cofepaHuio gucLMNANHBI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e [loroga

e Jlioan

e CpepactBa maccoBon MHGOPMaLUK

e 3pg0poBbe

e [lyTeBoAMTENb MO HayKe

e [lpupoga

e O6uWecTBO N ceEMbS

e Hayka. Naen n nHHoBaumn

e Houb. CoH 1 3p0poBbe. PaboTa B HOYHYIO CMEHY.
e PaboTa 1 NPOMBbILINEHHOCTD

e MartemaTtuka

e [nobanbHble NpobaemMbl M BCEMUpPHbIE OpPraHM3aLmm
e Okpyxatowas cpesa v rnobanbHoe notenneHne
e bBonbloi cnopT — 60nbLIOK BU3HEC

o ®usmKa

e JInyHOCTb

e [lyTewecTtBua

e Paborta
e [lpe3eHTauMM KaK }KaHp nybanuyHol peun
e A3blK

e Peknama

e busHec

e HayyHbI# cTUNb peun
e [ln3aiH

e MawmnHoCTpoeHune

e [IpectynneHua

e MeguumHa

e TpaHcnopt



e TexHonormu

OcHoBHasA nuTepaTypa:

1. Language Leader : PRE-Intermediate [Text] : Coursebook and CD-ROM / |. Lebeau, G. Rees ;
Language Reference and Extra Practice by Diane Hall .— Harlow : Pearson Longman, 2008 .— 112 p.
- ISBN 978-0-582-84778-1.

2. Language Leader : Intermediate [Text] : Coursebook and CD-ROM / D. Cotton, D. Falvey, S. Kent ;
Language Reference and Extra Practice by John Hughes .— Harlow : Pearson Longman, 2008 .— 184
p. - ISBN 978-0-582-84773-6.

3. Macmillan Guide to Science [Text] : Student's Book / E. Kozharskaya : Designed by S. Korobov,
Illustrated by V. Morenko .— Between Towns Road : Macmillan Publishers Limited, 2008 .— 127 p. +
2 Audio CD. - Translation Work: p. 114-122. - Glossary: p. 123-127. - ISBN 9780230715455.

1. Cotton, D. Language Leader : Upper Intermediate [Text] : Coursebook and CD-ROM / D. Cotton, D.
Falvey, S. Kent ; Language Reference and Extra Practice by Mark Foley .— Harlow : Pearson

Longman, 2008 .— 192 p.

be3onacHOCTb XXU3HeaeATeIbHOCTU

Lenb AMcumMnanHbl:

dopmmMpoBaHUNE Y CTYAEHTOB 0BLLEKYNLTYPHbIX M 06LWenpodeccMoHanbHbIX MHTErPasibHbIX
KOMNETEHLUMIA M KOHKPETHbIX 3HAHU YMEHWUI N HaBbIKOB B chepe 6e30MacHOCTU KUIHEAEATENbHOCTH,
BK/1tOYas, BOMNPOCbl 6e30MacHOro B3aMmMoAencTBMA YesloBeKa C NPUPOAHON U TEXHOTEHHOM cpesaoi
06uTaHMA 1 BONPOCHI 3aLMTbl YEI0BEKA OT HEFATUBHbIX GaKTOPOB YpPe3BbIHYaMHbIX CUTYaLNIA.

Lenb AaHHOM ANCUMNIMHBI TaKXKe COCTOUT B GOPMUPOBAHUN NPEACTABAEHWNIA:

® 06 ycTOMUMBOW CBA3KN 3PPEKTUBHOM NpodeccCUoHaIbHOM AeaTeNbHOCTU ¢ TpeboBaHUAMMU
obecneyeHns 6e30MaCHOCTU KU3HEAEATENbHOCTY;

® 0 B3aMMOCBA3M 300POBbA YE/I0BEKA N KaYeCTBOM OKPYKAtoLLEN cpeapl, T.4.

CaHUTAPHO-TUTUEHNYECKNUX HOPM;



* 06 airopuTme noseaeHMA B SKCTPpeMa/IbHbIX U l-Ipe3BbI'-Ia[/’IHbIX CUTyaumAax B TOmM 4ynucne, o

NPUMEHEHNN Pa3SINYHbIX MPABOBbIX HOPM MO BbIABAEHHbIM GaKTaM KOPPYMNUMOHHbIX HAPYLUEHWUA.

3a4auv ANCUMNANHDI:

® 3HAKOMCTBO CTYAEHTOB C TEOPETUYECKMMM OCHOBAMM U NPaKTUYECKMMM BONpPOCcamm obecnedyeHuns
6€30MacHOCTM KU3He4eATeIbHOCTY;

® OCBOEHME CTyAeHTaMM NoaxX040B U METOA0B CUCTEMHOMO aHaMN3a C/IOXKHbIX, KOMMJIEKCHbIX,
MEXANCUMMINHAPHbBIX NPobaeM, K KOTOpbIM OTHOCUTCA obecnedeHne 6e3onacHoOCTH
KU3HeaeATeNbHOCTY;

® OCBOEHMeE CTyAeHTamM 6a30BbIX 3HAHUIN (NOHATUIA, 3aKOHOMEPHOCTEN, KOHLLENLMA, METOAOB U
mogenen) B obnactn XA,

® pa3BUTME Y CTYAEHTOB NPeACcTaB/IeHUI O CBA3AX M BO3MOXHOCTAX UCMO/1b30BaHWUA I'YMaHUTAPHbIX,
COUMANbHbIX, SKOHOMUYECKUX N eCTECTBEHHOHAYYHbIX, Ka4eCTBEHHbIX M KOIMYECTBEHHbIX NOAX040B U
MEeTO/0B NpW aHa/M3e U pelleHnn 3aga4 obecnevenus B,

* NnpuobpeTeHme TeOPETUUYECKUX 3HAHUI U NPAKTUYECKMUX YMEHWUI U HaBblKoB B 06a1acTn B,

¢ bopmMmunpoBaHUe NpeacTaBAeHU y CTYAEHTOB O CBS3M CBOEN NPOdEeCCMOHa/IbHOM AeATeIbHOCTU U
3a4a4 obecneyenunsa 6XA;

¢ bopMUpOBaHME Y CTYAEHTOB NPEACTABAEHNI O 3HAYMMOCTU IMYHOMN }KUIHEHHOWN MO3ULUKN U
WHAMBMAYANbHOIO NoBegeHua ana obecnevyeHma MHAMBUAYANbHOM U KONNEKTUBHOM 6e30nacHOCTH, B
TOM umncne gns obecneyeHma 6e30MacHOCTM COLMYMa, BKIKOYAsA TaKOM aKTyaslbHbI acnekT, Kak
NpPoTUBOAENCTBME KOPPYNLUMUN.

B AaHHOM Kypce byayT paccMoTpeHbl pas/indHble BUAbl ONMacHOCTEN M Yrpo3, CMOCOBHbIX HAHECTH
HenpuMemaemblit ywepb KU3HEeHHO BaXKHbIM MHTEpPecam YenoBeka U NpupoaHol cpeae. CBeaeHus o
BO3MOXHbIX OMACHOCTAX U U3yYeHHble arOPUTMbl NOBEAEHWNS YMEHbLLAT BEPOATHOCTb MU
npeaoTBpPaTAT BOSHUKHOBEHWE 3KCTPEMasIbHbIX U Ype3BblualiHbIX CUTYaLUIA, 06YCNOBAEHHbIX
«4yenoBevyeckMm GaKTOPOM», U YMEHbLUAT HexXenaTeNbHble NOCNeACTBMA NPU UX HAaCTYNAEHUN.
Mporpamma Kypca BK/HoUYaeT KpaTKnii 0630p OCHOBHbIX NPaBUA NogaepXKaHns MHANBMAYAbHOMO
3/10poBbA (0becnevyeHuns 300poBoro obpasa KusHu (30K), caHUTapHO-TUrMEHUYECKUX TPeboBaHNI K
npaBua NOBEAEHUSA B HOPMAJIbHbIX M 3KCTPEMAJIbHbIX YCNOBUAX *KU3HEAeATeIbHOCTUN. B nporpamme
KypCa TaK»Ke pacCMOTPEHbl COLMaNbHO-IKOHOMUYECKUE NpobieMbl obecneyeHnn 6e30nacHOCTH
KM3HeAeATeNbHOCTU, CBA3AHHbIE C BOMPOCAaMM YCTOMYMBOrO Pa3BUTUSA, BKIKOYAS TaKyO aKTya ibHYHO

Ana Poccum 3agady Kak NpoTUBOAENCTBUE KOPPYNLMN.



Peannsaums nonyvyeHHbIX 3HAHU NOMOKET caywaTenam obecneymBatb 6e30nacHOCTb B 6bITy, B CBOEWN
npodeccMoHanbHOM AeATENbHOCTU, NOAAEPKMBATL PabOTOCNOCOOHOCTbL U 340POBbLE B TEYEHUNE

ANNTENbHOro nepunoaa.

B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0byYaroLLMecs AOMKHbI

3HaTb:

® eCTECTBEHHO-HAY4YHbIE M COLMANBHO-9KOHOMMYECKME OCHOBbI 0becneveHma 6e3onacHoOCTH
KU3HEeAeATeNbHOCTY;

® OCHOBbI TEOPUW PUCKOB, YCTOMYMBOIO Pa3BUTUA, SKOIOTMYECKOMN, TEXHONOFMYECKOM,
COLMAIbHO-3KOHOMMYECKOM 1 MeANKO-aemorpaduyeckoin besonacHocTy;

* NpaBWa NOBEAEHMA B HOPMaAbHbIX, SKCTPEMA/bHbIX U YPe3Bbl4aMHbIX CUTYaALMAX MU OKa3aHUA
NepBoOM NOMOLLM NPU HECYACTHbIX CYYanX, aBapUAX, Ype3BbIYAMHbIX CUTYALUAX;

® NMPUHLMMbI U OCHOBbI YPaB/IEHMA TEXHOOTMYECKMMM N COLMANbHBIMU PUCKAMMK,
NPOrHO3NMpPOBaHMA, NpeaynpPeXAEHUA, YMEHbLUEHNA N TNKBUAALNN NOCNEACTBUIA HECHACTHbIX CNYy4YaEes,
aBapui, Ype3BblYaMHbIX CUTYaLMIA;

® rOCYAapCTBEHHYH NOJIUTUKY, FOCYAAPCTBEHHbIE CTPYKTYPbI M CUCTEMY MEPOMNPUATUIA B 061aCTH
obecneyeHns 6€30MacHOCTM KM3HEeAEeATENBHOCTHM, BK/IOYAA NPaBOBblE KaTEropmum, TEPMUHOOTUIO,
COBPEMEHHOrO 3aKOHOAATe/IbCTBA B chepe NPOoTUBOAENCTBUA KOPPYNLUN.

YmeTb:

® aHaNM3UPOBaTb aHTPOMNOrEHHYIO AEATENbHOCTb U €€ CBA3b C 9KON0M0-3KOHOMUYECKUMU
npobnemamu n npobnemamu obecneyexmsa bKA;

® Haxo4MTb, aHa/IM3NPOBaTb M 0606WaTL MHPOPMALMIO MO KOHKPETHLIM BONPOCAM, CBA3AHHbIM C
npobieMaTKoi 6e30NacHOCTM KU3HeAeATe/IbHOCTH;

® HaXoAMTb M aHA/IM3MPOBATL CBA3b MeXAyY 3a4a4ammn cBoen NpodeccUoHaNbHOM AeATENbHOCTMU U
3agavyamum obecneyeHun b A;

® UCNONb30BaTb 3HaHUA B chepe obecneveHus B/ B 6bITy 1 B cBOE NpodeccCUoHabHOM
AeATeNnbHOCTH

® NMPUMEHATb OCHOBHbIE METO/bl 3aLMTbl NPOM3BOACTBEHHOMO NEPCOHaNa U HaceneHuA OT
BO3MOMHbIX NOCNAeACTBMIA aBapuin, KaTacTpod, CTUXMNHbIX BeacTBUiA;

®* MPUHUMATb 060CHOBaHHbIE ynpasaeH4YeCKne n opraHn3alnoHHbIE pelleHnAa U coBepLUaTb UHblE



AencTens B TOYHOM COOTBETCTBMMU C 3aKOHOM.

Bnagpetb:

® CUCTEMHbIM NOAXOA0M K aHa/In3y coBpemMeHHbIx Npobiem obecneveHuna B 1 K Bonpocam
3aLLMTbl NPOM3BOACTBEHHOIO NEPCOHA/A U HaceeHMA OT BO3MOKHbIX MOCAEACTBUMN Ype3BblYaHbIX
CUTyauUMi: aBapuil, CTUXMIMHBbIX beacTBuUiM, KaTacTpod;

® NMNPUHUMMNAMM U OCHOBHbIMM HaBblKamn 6e30nacHOro NoBeAeHUsA B ObITY M NPU OCYLLLECTBIEHUN
npodeccnoHanbHON AeATENbHOCTU, B YaCTHOCTM, NMPW HECYACTHbIX C/Ty4YanX, aBapusx, YpesBblYanHbIX
CUTyaumnx;

® HaBblKamMM CaMOCTOATE/IbHOrO GU3NYECKOT0o BOCMINTAaHUSA U YKPENAeHUA 340Pp0BbA, HEobXoANMbIMM
ONs BeeHMA 340p0BOro 06pasa *KUsHu;

® HaBblKamMyM MPUMEHEHUA OCHOB TEOPUM NpPaBa B Pa3/INYHbIX €ro OTPaAC/AX, HanpPaBAEHHbIX Ha

NPOTUBOLENCTBME KOPPYNLMUN.

K cofepraHuio gucLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

e TeopeTnyeckune ocHoBbl besonacHocTm KnsHepeAaTenbHOCTH

e Megauko-6monormyeckne ocHoBbl b/

e AHTpoOMoreHHble ONacHOCTU. buonornyeckne onacHoOCTU.

e YpesBblYaitHble CUTyaLUN. 3eMNETPACEHME, HABOAHEHME , LlYHaMU, N3BEPIKEHWE BYIKAHOB —
npupoaHble ONacHOCTHU.

e TexHOreHHble 0NacHOCTU. 3amTa ypOaHNU3NPOBAHHbIX TEPPUTOPUIA U NPUPOLAHDLIX 30H OT
aHTPOMNOreHHbIX ONacHOCTel (Noapbl, TEXHOFeHHbIe aBapun). ArOpUTMbl NOBEAEHUS
YyesloBEKA B 3TUX YC/IOBUAX.

e JKosorMyeckme onacHocTu.CenntebHble 30HbI. CAaHUTAPHO-TUTMEHUYECKME OCHOBbI KOHTPOIA 33
KaQuecTBOM OKpyrKatoLel cpeabl. KoHuenuwms MNAK, NAB soabl, noys, Bo3ayxa. MpuHumn
HOPMWPOBaHMA.

e  CUCTeMHbIN aHanm3 npobnem obecneyenns b/ n ycroiumeoro passutus. FobanbHbin
9KOJIOTMYECKMI cnea v NPUHLUN O4HOM NAAHETHI.

e CoumManbHO 3KOHOMMUYECKas MOAeNb YCTOMUMBOrO pa3BMTUA Ha B6a3e aHTUKOPPYNLLMOHHOIO
MWPOBO33peHUA

e [loAroToBKa K JIEKLMOHHbBIM KOHTPO/IbHbIM paboTam, Noabop maTepuanos K pedepaTty U nx
BbIMOJIHEHUNE

OcHoBHasa nuTepaTypa:
1. KoHuenuwms HaumoHanbHo 6e3onacHocTn Poccnitckoit ®epepaummn (y18. Ykasom MpesmaeHTta PO

oT 17 nekabps 1997 r. N 1300 B pegakuuu Ykasa MNpesungenta PO ot 10 saHBaps 2000 r. N 24)



2. 3aKoH Poccuiickon deaepauum "O 6e3onacHocTn" (B pea. 3akoHa P® o1 22.12.92 Ne 4235-1,
Ykasa Mpe3smaeHTta PP o1 24.12.93 Ne 2288)

3. «O 3awWwmTe HaceneHua n TepputTopuin ot YC NPUPOAHOrO U TEXHOTEHHOTO XapaKTepa»

4. (N268- ®3 o1 12.02.1998)

5. «O rpaxaaHckoli obopoHe» (Ne28-d3 ot 12.02.1998)

6. «O6 oxpaHe okpyxatollel cpeapbl» ( N 7-d3 o1 10.01.2002) CobpaHue dpeaepanbHbiX 3aKOHOB PO
2002, Ne2 cT.133.

7. Benos, C. B. be3onacHOCTb }XU3HeAeATeIbHOCTM U 3allMTa OKpY»Katollen cpeabl (TexHochepHasn
6e3onacHOCTb): yuebHuK ana sysos / M: OpaiiT, 2013. — 680 ¢

8. 3aHbKo H.l., ManasH K.P., Pycak O.H. Be3onacHOCTb }Xn3HeaeaTenbHoCTU: YuebHuk. 13-ucnp./
Mog pea. O.H. Pycaka. CM6: Uspgatenbctso «JlaHb», 2010. 672 c.

9. KysHeuoBs B.A. TnobanbHble npobaembl YenoseyecTsa n Poccus: yueb. nocobue. M.: MOTH, 2011.
192 c.

10. TpyxaH 3.M. 1 ap. BBeaeHWe B 3KONOMMIO U 3KONOrMYECKYI0 6e30nacHoCTb: y4ebHoe nocobue. M.:
M®TH, 2009. 202 c.

11. Tapacos J1.W. Npupoaa semnetTpaceHunin n ByakaHusma: Yueb6Hoe nocobue / J1.B. Tapacos -
OonronpyaHsiii: UspaTenbckunin Jom "UHTtennekT", 2010. 208 c.

12. Tpub B. T., Okc /1. E. MNpoTnBoaeiicteme Koppynumumn. — M., 2011. — 192 c.

13. ®depepanbHbiii 3aKoH 0T 25.12.2008 N 273-P3 "O npoTMBOAENCTBMU KOPPYNLUN.

BBegeHue B maTemaTU4YeCKUN aHaNu3

Lenb gucumnavHbl:

dopmuposaHmne 6a30BbIX 3HaHWIN MO MaTemMaTUIECKOMY aHanu3y A1 Aa/bHENLero cno/b30BaHnaA B
Apyrvx 061acTax maTeMaTMYECKOro 3HaHWA U AUCLMMNANHAX C eCTECTBEHHOHAYYHbIM COAeprKaHMEeM;
dopmmpoBaHMe MaTeEMaATUYECKOW KyAbTypbl, UCCeA0BATENbCKMX HABLIKOB M CNOCOBHOCTU NPUMEHATL

3HAaHWA Ha NPaKTUKe.

3a4a4un ANCUUMNANHDI:

ﬂpM06pETEHMe cnywaTtenamm TeopeTUYeCKnX 3HaHUI U NPAaKTUYECKNX yMeHMljl M HaBbIKOB B



ob6nacTv Teopum npeaenos, aubdepeHuUnanbHOro U MHTErPaabHOro UCYUCIEHUSA, TEOPUN PAAOB;
NOArOTOBKA CAYLIATENEN K U3YYEHUNIO CMENKHbIX MaTEMATUUYECKUX ANCLUNINH;
npruobpeTeHne HaBbIKOB B NPMMEHEHWM METOA0B MaTEMATUUYECKOTO aHaM3a B GU3NKE U ApYrux

€CTeCTBEHHOHAaY4YHbIX gncumnnanmHax.

B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0byYaroLLMecs AOMKHbI

3HaTb:

OCHOBHbIE CBOMCTBA NpeaesioB NocaeaoBaTe/IbHOCTEN U GYHKUUIA AENCTBUTENIbHOMO NEPEMEHHOTO,
npoussogHon, anddepeHumnana, HeonpeaeneHHOro UHTErpana; CBOMCTBA GYHKLMIA, HEMPEPbLIBHbIX Ha
OTpe3Ke;

OCHOBHbIE «3aMeyaTesibHble Npeaenbl», TabanyHble popmMynbl ANA NPOU3BOLHBIX U
HeonpeaefieHHbIX MHTErpanos, popmynbl AudpdepeHUNPOBaHNA, OCHOBHbIE PA3/IOKEHUSA
afieMeHTapHbIX PyHKUMI no dopmyne Tennopa;

OCHOBHble popmynbl auddepeHLManbHON reOMETPUM.

YmeTb:

3anucbiBaTb BbICKA3bliBAHWMA MPY NOMOLLM NOTMYECKUX CUMBOJIOB;

BbIYMC/IATL Npeaenbl NocneaoBaTelbHOCTeN U GYHKUUIN AEUCTBUTENbHOIO NEPEMEHHOTO;
BbIYMC/IATb NPOU3BOAHbIE 3/IeMEHTAPHbIX PYHKUMI, pacKkiagblBaTb 31eMeHTapHble GYHKUMUK NO
dopmyne Tennopa; BblMUCAATE Npesenbl GYHKLMIA ¢ npumeHeHnem dopmybl Teitnopa n npasuna
Nlonutans;

CTPOUTb rpaduKn GyHKLUI C NPUMEHEHWEM NEPBOM U BTOPOW NPOM3BOAHbIX; UCC/Ie0BaTb
dYHKLMN Ha IOKaNbHbIM SKCTPEMYM, @ TaKXKe HaXoaUTb X Hanbonbllee N HaMMeHbLLEee 3Ha4YeHMA Ha
NPOMEKYTKAX;

BbIYMC/IATD KPUBU3HY NAOCKUX U MPOCTPAHCTBEHHbIX KPUBbIX.

Bnagpetb:

NpPeAMETHbIM A3bIKOM K/TAaCCMYECKOTO MaTeMaTUYECKOro aHann3a, NPUMeEHAEMbIM MPU NOCTPOEHUM
TEOpPUU Npesenos;

annapaTom Teopuu npeaenos, AnpdpepeHuUnanbHOro U MHTENPaAbHOTO UCYUCIEHMA ANA pPeLleHns
pasNNYHbIX 33434, BO3HUKAIOLWLMX B PU3NKE, TEXHUKE, SKOHOMUKE U APYrUX NPUKAALHbIX

ANCUUMNAUHAX.



K cogeprKaHunio gMCcUmMnAnHbI OTHOCATCA OCHOBHbIE pa3genbl Kypca:

e [lelicTBUTENbHbIE YNCNA

e [lpepenbl nocnenoBaTeNbHOCTEN

e [lpegen v HenpepbIBHOCTb GYHKUUIA OAHOM NepemeHHOM
e [lpon3BogHaA N ee NPUMEHEHUE

e [lepBoOb6pa3Han M HeonpeaeneHHbIA MHTerpan

o [nddepeHumanbHana reomeTpus

e KomnneKcHble yncna

OcHoBHasa nuTepaTypa:

1. KpaTtkuit kypc anddepeHumnanbHoi reomeTpumnmn u tononormm [Tekct] : yuebHuKk ans sysos / A. C.
MuueHko, A. T. domeHKo .— M. : duamaTtauT, 2004 .— 304 c.

2. Kypc matemaTtuyeckoro aHanmsa [Tekct] : yuebHuK ans By3os / C. M. HUKONbCKUI .— 6-e 134,
ctepeotun. — M. : dusmataut, 2001 .— 592 c.

3. /lekumm no matemaTmyeckomy aHanmsy [TekcT] : B 2 u. : yueb. nocobue ansa Bysos. Y. 1 /T. E.
MBaHoB ; M-Bo 06pa3oBaHuMA 1 Hayku PP, MOTU .— 2-e u3a., ucnp. — M. : Usg-so MOTU, 2004
.—359c.

4. Kypc matemartuyeckoro aHanusa [Tekct] : yueb. nocobue ana sysos / A. M. Tep-Kpukopos, M. U.
WabyHWH .— 5-e n3a. — M. : BUHOM. J1a6. 3HaHuiA, 2013 .— 672 c.

5. C60pHUK 3a4a4 No matemaTuyeckomy aHanusy [Tekct] : 8 371.T. 1 : Mpeaen. HenpepbIBHOCTb.
OnddepeHumpyemocts / /1. A. Kyapasues [n ap.] .— 2-e usa., nepepab. n gon. — M. : dusmataur,
2010, 2012 .— 496 c.

6. CObopHMK 3a4a4 No maTeMaTMyeckomy aHanusy [Tekct] : 8 3 1. T. 2 : UHTerpanbl. Paapi : yueb.
nocobue ana sysos / /1. 4. Kyapasues [n gp.] .— 2-e n3a., nepepab. n gon. — M. : dusmartaut, 2003,
2009, 2012 .— 504 c.

7. C60pHUK 3a4a4 N0 maTeMaTMyeckomy aHanmsy [Tekct] : B 3 4. Y. 3 : DyHKLMM HECKONbKUX
nepemeHHbIX : yueb. nocobue ans sysos / /1. [. Kyapsasues [u ap.] ; noa pea /1. [. Kyapsasuesa .—
M. : Hayka : ®usmartaumt, 1995 .— 496 c.

1. becos O.B. J/lekumn no matematmyeckomy aHanmsy. — M.: dusmartaur, 2014.

2. MNetpoBuny A.HO. JleKumm no matemaTmyeckomy aHanmsy. Y.1. BeegeHne B matemaTMyecKum

aHanus. — M.: MOTH, 2012.



BeepaeHune B ¢M3MKV 3/1IeMEHTapPHbIX YacTuuy

Lenb gucumnamHsbi:
- U3y4eHne OCHOBHbIX CBOMCTB 3/IeMEHTAPHbIX YaCTUL, U UX B3aMMOAENCTBUIA, OBNAZEHME CTYAEHTAMM
HaBblKaMM pacyeTa BEPOATHOCTEN PeakLnit poXKAEHUA, B3aUMOAENCTBUIM U pacnafoB 3/1eMeHTapHbIX

yactuu,

3a4a4m AUCUMNANHDI:

OCBOEHME CTyAeHTamM 6a30BbIX 3HaHMI B 06/1aCTU GU3UKM 3N1€MEHTAPHbBIX YacTUL,
npuobpeTeHme TEOPETUYECKUX 3HAHWNI B NMPAKTUYECKON KBAHTOBOW TEOPUM NOASA;

OKa3aHMEe KOHCY/bTauuii U MOMOLM CTYlEHTaM B NPOBEeAEHMN COOCTBEHHbIX OLIEHOK U PacyeToB
BEPOATHOCTENM NPOLECCOB C Y4aCTUEM 3IEMEHTAPHbIX YACTULL;

npruobpeTeHne HaBbIKOB PaboTbl C 6a30BbIM apPXMBOM AaHHbIX M AUTepaTypbl http://inspirehep.net/

B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 06yYatoWwmecs ONKHbI

3HaTb:

dyHAaMeHTaIbHbIe NOHATUA, 3aKOHbI, TEOPUM KNAaCCUUECKON U COBPEMEHHOM KBaHTOBOW GU3UKK;
NOPAAKN YUCNEHHbIX BEJIMYUH, XapaKTEPHble ANA Pa3/INYHbIX Pa3aenos GU3NKKY;

COBpPEMEHHbIE NPoBAEMbI GUBUKM, XMMUU, MATEMATUKMU;

KBAHTOBbIE AB/IEHUA, KOTOPbIE NMPOUCXOAAT NPU B3aMMOLENCTBMM 3N1IEMEHTAPHbIX YaCTUL, U
MeTO/bl TEOPETMYECKOMN GU3NKU, NPUMEHAEMbIE 418 UX U3YUYEHMUS.

YmeTb:

abcTparnpoBaThCA OT HE CYLLLECTBEHHOMO NP MOAENUPOBAHUN PEasibHbIX GU3UUYECKUX CUTYALUIA;
No/ab30BaTbCA CBOMMM 3HAHUAMM A8 pelleHns GyHAAMEHTANbHbIX U NPUKAAAHbIX 33434 U
TEXHONOrNYeCcKMxX 3a4ay;

JenaTb NpaBuJ/ibHble BbIBOAbI U3 CONOCTaB/IEHUA pe3y/ibTaTOB TEOPUN U IKCNEPUMEHTA;
NPOU3BOAMUTb YMUC/IEHHbIE OLLEHKN NO NOPALKY BEIMUNHbI;

[eNnaTb KayeCTBEHHble BbIBOAbI NPY NEPEXOAE K NPeAeibHbIM YCI0BUAM B M3y4aeMmbix npobnemax;
BMAETb B TEXHUUYECKUX 3a4a4ax GU3MYeCKoe coaepKaHue;

OCBanBaTb HOBbIE NpeaMeTHbIE o6nacm, TeopeTnyeckme noaxoabl U aKCNepmMeHTaibHble


http://inspirehep.net/

MEeTOAMKM;
Noay4YaTb HaUNyYLLIME 3HAYEHUA U3MEPAEMbIX BEIMYUH U NPABUNBHO OLEHUTb CTEMEHb UX
[OCTOBEPHOCTH;

3 PEKTUBHO UCMONBL30BaTb MHPOPMALMOHHBIE TEXHONIOTMU Y KOMMbIOTEPHYIO TEXHUKY ANA
[OCTUXKEHNA HEOBXOAMMbIX TEOPETUYECKUX U NPUKNAAHbIX Pe3y/1bTaToB.

Bnagpetb:

TEXHMKOW pacyeTa BEPOATHOCTEN OCHOBHbIX 3/IeMEHTaPHbIX MPOLLECCOB METOAAMU KBaHTOBOW
TEOpPWUK NONA;

HaBblKkaMuM 0CBOeHMA 60ablIoro o6bema MHPopMaLnu;

HaBblKaMM CaMOCTOATE/IbHOM pa60TbI B UHTepHeTe.

K cofepraHuto gUCLUNANHBI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e CucTemaTnKa B3aMMOZLENCTBMI M YACTULL.

e M3oTONMYeckuit cnuH, runepsapag, dnensopsi.

e CocraBHasA CTPYKTypa a4 pOHOB; MOAE b KBAPKOB.

e DnemeHTbl TEOpUM rpynn.

e Cnepncrena N30TOMMYECKON MHBAPUAHTHOCTU CU/IbHbBIX B3AaMMOLENCTBUA.

e HekoTtopsble cneactema SU(3) -MHBapMaHTHOCTU CUMIbHBIX B3aMMOAENCTBUIA.

e OnucaHue anemeHTapHbIX MPOLLECCOB METOA0M S-MaTpPULLbI.

e KuHemaTu4yecKMe COOTHOLIEHMA B PeaKkLMAX pacnajga, PacCceaHMA N POXKAEHNA 3NEMEHTAPHbIX
YyacTuL,.

e OnucaHuMe CNMHOBbLIX ABNEHUIA METOL0M KOBAapPUAHTHOM MATPULLbl NIOTHOCTU.

e PenATMBMUCTCKME BO/IHOBbIE YpaBHeHUA: KnetHa-lTopaoHa-Poka, Mpoka, Aunpaka, Benns.

e (CsoWcTBa MaTpuL, [lMpaka; MHBEPCUU, 3aPSAA0BOE CONpPAKEHUE, bUANHelHble GopMbl.

e Pacnagbl WA{pm} 1 Z"0 6030HOB.

e beta-pacnag, B3aumogeincTeuA NeNTOHOB C JIENTOHAMM, HYKIOHAaMM U KBapKamMu.

e HekoTopble NpoLeccbl BO BTOPOM NopsiaKe TEOPUN BO3MYLLEHUI, cnabble U SNeKTPOMArHUTHbIE.

e CraHZapTHas Moge/ib 3/1eEMEHTAPHbIX YacTUL, U UX B3AUMOLENCTBUIA.

e TeopeTMyecKkne MoLenu H4actTul, U Nx B3aMmoLenCcTBum.

OcHoBHas nuTepaTypa:

1. H.H.Borontob6os, 4.B.lLnpKoB. BBegeHne B TeOpUto KBaHTOBaHHbIX Nonein. CobpaHme HayyYHbIX
TpyAaos B 12 Tomax. KBaHTOBasA Teopua. Tom 10. M3gaTenbctso Mockosckoro YHusepcuteTa, 2008 r.
2. B.A.MatBees, A.H.TaBxenmasze. KsaHToBoe YNC/O LBET, LUBETHbIe KBapKku 1 KX (K 40-netuio

OTKpbITHA uBeTa). 24AA 37, 575 (2006).



3. O.M.bosipkuH. P13MKa MaccUBHbIX HeENTpUHO. Mockea, URSS, 2006.
4. V.M.Lobashev et al. Direct search for mass of neutrino and anomaly in the tritium. beta spectrum.
Phys. Lett. B460, 227 (1999); Nucl. Phys. Proc. Suppl. 91, 280, 2001.

5. W.-M.Yao et al (Particle Data Group). The Review of Particle Physics, J.Phys. G 33, 1 (2006).

BBegeHue B 3N1EKTPOHUKY

LUenb AMCUMNANHDI:
NO3HaKOMUTb CTYAEHTOB, CNEeLnanm3npyroLLMXca B 061acTu GU3UKN U SHEPreTUKN, C OCHOBHbIMU

naeaMmn sNeKTPpoHUKN U npumeHeHnem ee B ¢M3MH€CKOM 3KCcnepmnmeHrTe.

3a4a4uun ANCUUNANHDI:

- pasbACHEHUE MeCTa U POU SNEKTPOHHbIX CPeACTB HAabloAeHMA, perucTpaunmn u 06paboTKmM AaHHbIX
B QU3NYECKOM IKCNEPUMEHTE;

- NnprobpeTeHne y4alMMMUCA HayanbHbIX HaBbIKOB PaboTbl C 3NEKTPOHHBIMU CXeMamMM U AanbHenllee
pa3BuUTUE yMeHUs paboTaTb C U3MepUTEeNbHbIMU Npubopamu;

- 03HaKoOM/IeHME C 0COBEHHOCTAMM METOA0B aHaM3a XapPaKTePUCTUK CPenCcTB COBPEMEHHOM

SNEKTPOHUKM U UX BAUAHUA HA KAaYeCcTBO Pe3y/IbTaTOB U3MEPEHUIA.

B pe3ynbTaTe 0CBOEHUA AUCLUNINHDBI 06yYatoWwmecs SONKHbI

3HaTb:

NPUHLMN AEACTBMA U CBOMCTBA OCHOBHbIX KOMMOHEHTOB, 06Pa3yIoLLMX SN1eMEHTHYI0 6a3y annapaTHbIX
CpencTB COBPEMEHHOM 3N1EKTPOHNKM, OCHOBHbIE CXEMOTEXHUYECKME CPEACTBA CO34aHMA SEKTPOHHbIX
H6/10KOB 3KCNEePMMEHTaNIbHOTO CTEHAA W cNocobbl oNMcaHMA U aHanM3a oTaeNbHbIX 610K0B
3KCNEepPUMEHTANbHOrO CTEHAA, B TOM YnUCne

B 3-M cemecTpe, OCEHHEM, — CBEZEHMA, OTHOCALLMECA K aHA/IOFOBOM 3/1IEKTPOHUKE;

B 4-M cemecTpe, BeCEHHeM, — CBeAeHMs, OTHOCALLMECS K aHa/loroBoi 1 uMdpoBOM 31EKTPOHMKE.
YmeTb:

nposoauTb Ha6mop,eva N n3amepeHna c UCNoab3oBaHUEM annapaTHbIX CPeACTB COBpEMEHHOﬁ



3NEKTPOHUKM, B TOM Yncne

B 3-M cemecTpe, OCEHHEM, — NPOBOAMUTb HABNOAEHUA U U3MEPEHMA, OTHOCALLMECA K aHA/I0rOBOW
3/1IEKTPOHMUKE;

B 4-M cemMecTpe, BECEHHEM, — MPOBOANTb HABNOAEHUA U U3MEPEHUSA, OTHOCALLMECA K aHA/IOTOBOM U
uMdpPOBOI INEKTPOHMKE.

Bnagpetb:

OCHOBHbIMM METOZaMM TEOPETUYECKOFO PACCMOTPEHWUA CBOMCTB annapaTHbIX CPeACTB COBPEMEHHOM
3NIEKTPOHUKM M cnocobamm yyeTa BANAHUA UX XapaKTEPUCTUK HA Pe3YIbTaTbl IKCNEPUMEHTANbHOO
nccnefoBaHUA, B TOM Ymcne

B 3-M CEMECTPE, OCEHHEM, — METOLAMM, OTHOCALLMMMCA K aHAZIOFOBOM 3N1EKTPOHUKE;

B8 4-m cemecTpe, BeCeHHeEM, —MeTo4aMUn, OTHOCALWLMMUCA K aHaNoroBom n LI,M(I)pOBOVI 3/1EKTPOHUKE.

K cogepKaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

®  J/IeKTPOHUKA B IKCNEPUMEHTANbHON HU3NKe

e BBegeHue B GU3MKY TPAH3UCTOPOB

®  MCTOYHWMKM INEKTPUYECKUX CUTHANOB, ABYXMOMOCHMKM U YETbIPEXMNONOCHUKN
e  Pe3nCTUBHbIE YCUAUTENN MaSbIX 3NEKTPUYECKMX CUTHA/IOB Ha TpaH3UcTopax
e BnuAHue oTpuuaTtenbHoi obpaTHoW cBA3n (OOC) Ha ANHENHBIN yeuamTenb

e OnepauuoHHble ycunutenn (OY)

e Llenu c pacnpeaeneHHbIMU NapameTpamm

e [eHepupoBaHMeE CUHYCOMAANbHbIX KoNebaHuii ¢ nomolbto LC-reHepaTopoB

e AmnauTygHaa mogynauusa (AM) n getektupoBaHne AM-konebaHuit

e LllndpoBan aneKkTpoHMKa

e [lpeobpazoBaHMe 3HAYEHMA aHAZIOFOBOrO CUrHaMa B LndpPoBOMN Kog 1 06paTHO
o [lpyMeHeHNe MUKPOKOHTPOIIEPOB B IKCNEPUMEHTA/IbHBIX MCCNeA0BaHUAX

OcHoBHas nuTepaTypa:

1. AHanorosas 31eKTpoHuKa [TeKcT] : yueb. nocobue ana sysos / A. J1. lapuH ; M-Bo 06pa3oBaHua
Haykn P®, MocK. ¢U3.-TexH. UH-T (roc. yH-T) .— 2-e usa., nepepab. u gon. — M. : M®TU, 2013 .—
268 c.

2. OcHOBbI LNPPOBOI 31EKTPOHMKM [TeKcT] : yueb. nocobue ans sysos / A. /1. lapuH ; M-Bo
ob6pa3oBaHuA 1 Haykn PP, Mock. $pu13.-TeXH. UH-T (roc. yH-T) .— 2-e usga,, nepepab. n gon. — M. :

M®TH, 2014 .— 281 c.



3. PagnoTtexHuKa n cxemoTtexHunka [TekcT] : yueb. nocobue ans sy3os / /1. . Kyknes ; M-8o
06pa3oBaHuUA 1 Haykn PP, Mock. ou13.-TeXH. UH-T (roc. yH-T) .— 2012 : M®TU, 2012 .— 336 ¢.

4. OcHOBbI PaN03NeKTPOHUKM [TeKcT] : [yuebHoe nocobue ans sBysos] / E. U. MaHaes .— 4-e n3a,. /
[yueb. usa.] .— M. : KHMKHbIM gom, 2013 .— 512 c.

5. NonynpoBoaHMKoBasa cxemoTexHuKa [Teker] : 82 1. T. 1 /Y. Tutue, K. LeHK ; nep. c Hem. T. C.
Kapabawesa .— M. : logska- XXI, 2008 .— 832 c.

6. MonynpoBoaHMKoBasA cxeMoTexHuKa [TeKkcT] : B2 1. T. 2 /Y. Tutue, K. LLeHK ; nep. c Hem. T. C.

Kapabawesa .— M. : logaka- XXI, 2008 .— 942 c.

BoeHHaA noarotoska
Llenb gucunnanHol:
MonyyeHne HeoHXOAMMbIX 3HAHWUI, YMEHUIN, HAaBbIKOB B BOEHHOM 061aCTN B COOTBETCTBUM C
M3b6paHHOM BOEHHO-YYETHOM creumanbHocTbio 530200 "MaTtemaTtmnyeckoe, NporpaMmMmHoOE m

nHbopmaunoHHoe obecneyeHre PyHKLMOHMPOBAHNA aBTOMATU3NPOBAHHbIX cucTem".

3a4a4uun ANCUUNANHDI:

1. MpoxoXKaeHne CTyaeHTamMM AucumnnianHbl "ObLecTBeHHO-rocy4apCcTBEHHAA NOAroTOBKa'" .
2. MpoxoxaeHne CTygeHTaMn ANCUMNAMHBI "BOeHHO-CneumyanbHas noarotoska".

3. MpoxoxaeHne CTyaeHTaMn AnucumnanHbl "Taktuka BBC".

4. MNpoxoxaeHue cTyaeHTamu gucumnamHel "O6LweBoeHHan NoAroToBka'.

5. [JlonycK K caaye v caadva NpoMeXKyTOYHOM aTTecTaumm, NpeayCMoTPEeHHOM y4ebHbIM NaaHoM.

B pe3ynbTaTe 0CBOEHUA ANCLUNAMHBI 0ByYaloLLMecs AOMKHbI

3HaThb:

no aucumunnnHe "BoeHHO-cneuuasbHaa Nnoarotoska':

1. NPUHUMNBI NOCTPOEHUSA, PYHKLMOHMPOBAHUA N NPAKTUYECKOWN peannsalmm OCHOBHbIX airOpUTMOB
ACY BBC;

2. Bzaumogelicteme anroputmos KCA obbeanHeHns BBC 1 NBO, ACY coeanHeHns BKO B npouecce



60eBol1 paboTbl, OpraHM3aLUN U HeceHUA 6OeBOro AeXKypCTBa;

3. 0co6eHHOCTU NOCTPOEHNS aNITOPUTMOB YNpaBaeHns YactTamu (noapasaeneHunsmu) 3PB, UA, PIB;
4. ocHoBbl noctpoeHuns KCA KM u wtaba o6vbeanHenus BBC n NBO, ACY coeanHeHua BKO;

5. Ha3HauyeHue, CoCTaB, TEXHUYECKME XapPaKTEPUCTUKM, YCTPOMUCTBO U NPUHLMMbI PYHKLMOHUPOBAHMUA
OCHOBHbIX KOMMNNEKCOB TexHnYecknx cpeacts KCA;

6. B3aumopaencreme pyHKLMOHaNbHbIX ycTpolicTe KCA.

no aucumnamHe "O6LWECTBEHHO-TOCYA4apPCTBEHHAs NOArOTOBKa"

1. uctoputo cnasHbix Nobes POCCUIACKOrO BOMHCTBA M PYCCKOTO OPYKUSA;

2. NOPAAOK OpraHn3aLmMmn N NpoBeaeHNs MePONPUATUIA MOpPANbHO-NCUXOA0TMYeckoro obecrneveHms B
noapasgeneHum;

3. OCHOBHbIle 3Tanbl pa3sutma BC PO;

4. uenu v 3a4a4M BocnuTaTeIbHON paboTbl B NoApasAeieHnm;

5. NnopsaaoK opraHn3auum U NpoBeaeHUs MepPonpuUAaTUA BocnuTaTeIbHOW paboTbl B NoApa3aeeHnu;
6. METOANKY MHANBUAYANbHO-BOCNUTATENbHOM PaboTbl C BOEHHOC/YKALLMMMU, NPOXOAALLMMU BOEHHYIO
CNyX0Y No NPU3bIBY M NO KOHTPAKTY.

no aucumnnmHe "Taktnka BBC":

1. ocHoBbI 6oeBoro npumeHeHuns Cun 1 cpeacTB BO3AYyLHO-KOCMUYECKOTo HanaaeHUsa BOOPYKEHHbIX
Cwun 6noka HATO;

2. NOpPAAOK U METOAMKY OLEHKM BO34YLIHOMO NPOTUBHUKA;

3. opraHu13auuio, BOOPYKeHMe Yacten u nogpasgenerqnin NBO BBC;

4. 60eBble BO3MOXHOCTM YacTeit u nogpasaeneHuii NBO BBC;

5. opraHuM3auuto maHeBpa nogpasaenenuii NBO BBC;

6. OCHOBbI NOArOTOBKW YacTen 1 nogpasaenerHnin NBO BBC K 6oeBomMy NpUMEHEHMUIO;

7. OCHOBbI NNaHNPOBaHUA 6OEBOro NPMMEHEHMS, CYLLLHOCTb M coAeprKaHue 3abnarospemeHHOM u
HenocpeACcTBEHHOW NOArOTOBKM K 6oeBoMy NpUMEHEHUI0 YacTel n nogpasaenenuii NBO BBC;

8. npaBuna pa3paboTkmn n obopmneHuns 60eBbIX JOKYMEHTOB;

9. opraHusauuio boesoro aexypcrea B NMNBO BBC;

10. ocHOBHbIe 3Tanbl U cnocobbl BeaeHUA 6oesbix aelctemin 8 NMBO BBC.

no aucuunnanue "Obuan TakTUKa":

1. OpraHN3aLMOHHO-LITATHYO CTPYKTYPY OOLLLEBONCKOBBIX NOAPA3AENEHUN;

2. CYyWHOCTb, BUAbI, XapaKTepHble YepTbl U MPUHLMMNbI BEAEHUSA COBPEMEHHOMO 0611EeBONCKOBOro 601;

3. ocHOBbI 60eBOro NPUMeHEHNA MOTOCTPENTKOBbIX nop,pa3p,eneHm71 CyXOI'IyTHbIX BOWCK, UX 6oeBble



BO3MOXHOCTU;
4. opraHM3aumio CUCTEMbI OTHA, HAabtoAeHUSA, yNpaBAeHUA N B3aUMOLENCTBUSA;

5. OCHOBbI OFHEBOr0O NOPAXKEHMA NPOTMBHUKA B 06LLEBOMNCKOBOM 6010;

6. OpraHM3aunto HeNoCpPeACTBEHHOIO NPUKPLITUS U Ha3eMHON 060POHbI NO3ULMK NOAPA3AENEHUA U
06bEKTOB;

7. nocneaoBaTeIbHOCTb M coAepkaHue paboTbl KOMaHAMpPa B3BOAa (OTAeNEeHMUA) MO OpraHnsaumm
obueBolickoBoro 60s, nepeaBUXKEHUA U ynpaBaeHUs nogpasgeneHnem B 6010 U Ha maplue;

8. OCHOBbI YNpaB/eHMA U BCceCTopoHHero obecneyeHusa 6os;

9. NOpAAOK OLEHKN 06CTaHOBKMN M MPOrHO3 ee U3MeHeHWn! B xoae 60eBbIX 4eUCTBUI;

10. OCHOBHbI€ NpUembl 1 CNOCObbI BbIMOIHEHMA 33434 UHXKEHepPHOro obecneyeHus;

11. Ha3zHayeHuMe, KNacCUbUKaLMIO NHKEHEPHbIX BOENPUMNACOB, UHKEHEPHbIX 3arparkaeHnn N nx
XapaKTepPUCTUKY;

12. Ha3HauyeHUe, yCTPOCTBO U NOPAAOK MPUMEHEHUS CPEeACTB MAaCKMPOBKU MPOMbILLIEHHOTO
W3roTOB/IEHWUA N NOAPYYHbIX CPEACTB;

13. nocnenoBaTeNbHOCTb U CPOKU GOPTUDMKALUMOHHOTO 060pyA0BaHUA NO3ULMN B3BOAA (OTAENEHMA);
14. obwue cBegeHNA 0 AAEPHOM, XMMUYECKOM, BMONOTMYECKOM M 3aXKUTaTe/IbHOM OPYKUU, CpeacTBax
YmeTb:

no aucumnanHe "BoeHHo-cneuynanbHaa NoarotToska':

1. TEXHWYECKM rPaMOTHO 3KCN/IyaTMPOBaTb MaTemMaTuyeckoe obecneyeHmne BbIMUCIUTENBHOTO
KOMM/IEeKCa B Pa3/IMYHbIX cTeneHAX 60eBoi roToBHOCTU M 0becneynBaTb 60eByto paboTy B yCNOBUAX
aKTMBHOrO BO3JENCTBMA NPOTUBHUKA;

2. CamMoCTOATE/IbHO Pa3bupaTbca B ONUCAHUAX U MHCTPYKUMAX Ha maTemaTnyeckoe obecneyeHue
HoBbIX ACY BBC;

3. MeToANYeCcKM NPaBUNbHO M FPaMOTHO MNPOBOAMUTb 3aHATMA C IMYHBIM COCTAaBOM MO MOCTPOEHUIO U
3KcnyaTauMm matematmyeckoro obecneyenuns ACY BBC.

no aucumnnamHe "O6LWECTBEHHO-TOCYAAaPCTBEHHAs NOAMOTOBKA'

1. ueneHanpaBAE€HHO MUCMNOJ1b30BaTb GOPMbI U METObI BOCNUTATENbHOW PaboTbl C Pa3/IMYHbIMU
KaTeropusimm BOEHHOC/YKaLLMX;

2. NPUMEHATb METOAbI U3Y4EeHUA TMYHOCTM BOEHHOCYKALLEro, CoLManbHO-NCUXON0rMYECKNX
NpoLEeccoB, MPOTEKAOWMX B FPYNNax U BOMHCKUX KOJIEKTUBAX.

no ancumnnamHe "TakTnka BBC":

1. npoBOAMTb ONEPaTUBHO-TAKTUUYECKME pacyeTbl 60eBbIX BO3MOXKHOCTEN YacTel (noapasaeneHuii)



NMBO BBC.

no aucumunamnHe "ObuWas TakTnKa'":

1. nepeasuraTbca Ha none 60s;

2. obopyaoBaTb OAMHOUYHbIE OKOMbI A1A CTPENbObI M3 aBTOMATa U3 BCEX NONOXKEHWUN, YKPbITMA ANA
BOOPYYKEHUA U BOEHHOWN TEXHUKU;

3. oueHnBaTb 06CTaHOBKY (YTOYHATbL AaHHblE 06CTAHOBKM) U MPOTHO3MPOBATb €€ U3MEHEHWS;

4. paspabaTbiBaTb 1 0POPMAATbL KAPTOUKY OrHA B3BOAaA (oTAeNeHMA);

5. ocylecTBAATb MOArOTOBKY U yripasaeHue 6oem B3Boaa (oTaeneHms);

6. N0/1b30BATLCA WTATHLIMW U TabeNbHbIMU TEXHUYECKMMU CPEeACTBAMMN PAgNALMOHHOM, XMMMUYECKOM
M 6BUONOTrNYECKOM pasBeAKM U KOHTPOS, UHAUBUAYANbHON U KONTEKTUBHOW 3aLLMTbI, CNEeLunabHOM
06paboTKku;

7. OLEeHMBATb COCTOAHME NOCTPaAAABLIErO U OKa3blBaTb NEPBYH0 MeAMULMHCKYO MOMOLLb MpK
pa3INYHbIX BUAAX MOPAXKEHUA IMYHOTO COCTaBa;

8. unMTaThb TONOrpaduyecKme KapTbl U BbINOJAHATbL U3MEPEHMUA MO HUM;

9. onpeaenATb NO KapTe KoopaMHaThl Leneit, 6oeBbIx NOPAAKOB BOMCK U OCYLLECTBAATb LieNeyKa3aHue;
10. BecTn pabouyio KapTy, FOTOBUTb UCXOAHbIE AaHHbIE ANS ABUMKEHWUSA MO a3MMyTaMm B MeLlem
nopsake;

11. opraH13oBbIBaTb M NPOBOAUTL 3aHATUA NO TAKTUYECKOMN NOArOTOBKE.

no aucumnamHe "TakTMKO-CneumanbHaa NoarotoBka™:

1. BbINONHATb GYHKLUMOHabHble 06A3aHHOCTU AEKYPHOIO MHXKeHepa B cocTaBe 60eBOro pacyeTa;
2. rotoBuTb annapatypy KCA K 6oeBomMy NpMMeHEHUIO U ynNpaBasaTb 6oeBbiMm pacyeTom LeHTpa ACY B
xoae BefeHua 6oesoit paboTbl;

3. NpoBOAWTbL NPOBEPKY NapameTpoB, onpegensaowmx 6oesyto rotoBHocTb ACY (KCA);

4. oueHMBaTb TEXHUYECKoe cocToAaHue annapaTtypbl KCA 1 ee roToBHOCTb K 60eBOMY NPUMEHEHMNIO;
5. BbINOJIHATb HOPMaTMBbI 60eBOM PaboThl.

no aucumnamHe "O6LeBoeHHaA NOArOTOBKA":

1. BbINO/IHATb M NPABUILHO NPUMEHSATb NOJIOKEHUA 0BLLEBONHCKMX YCTaBOB BoopyKeHHbIXx Cun
Poccuitckoit Pepepaumm B noBceaHEBHOW AeATENbHOCTY;

2. BbINOJIHATb 06A3aHHOCTU KOMaHAMPA M BOEHHOCYKALLEero nepes NoCTPOEHMEM U B CTPOIO;

3. NpaBW/IbHO BbINOJIHATL CTPOEBbIE NPUEMbI C OPYKUEM U Be3 opyKus;

4. ocylLecTBNATb pa3bopKy M cOOPKY aBTOMaTa, NUCTO/IeTa U NOATOTOBKY K 60eBOMY NPUMEHEHUIO

PYYHBbIX FpaHarT;



5. onpeaensaTtb No KapTe KOOPAUHATLI Liene;

Bnagpetb:

no aucumnnanHe "BoeHHoO-cneuyanbHaa NoarotoBka':

1. yctponcteom KCA KN, annapaTHbIM 1 NporpaMmHbIM obecneveHnem mx GpyHKLUMOHMPOBAHNS;

2. OCHOBbI 3aLWMTbl UHGOPMALUM OT HECAHKLLMOHMPOBAHHOTO A0CTYNa.

no aucumnninHe "O6LWECTBEHHO-TOCYAAaPCTBEHHAA NOArOTOBKa":

1. OCHOBHbIMM NONOXKEHUAMM 3aKOHOA4ATE/IbHbIX aKTOB rocygapctea B o6i1acty 3awuTbl OTeyecTsa.
no aucumnnamHe "TakTnka BBC":

1. dopmamm 1 cnocobamm BegeHua 6oeBbIx AeNCTBUI YacTel 1 nogpasaeneHumin MBO BBC, nx
B/IMAHMEM Ha paboTty ACY B uenom, paboty KCA nunu, 60eBoro pacyéTa.

no ancumnanue "O6uWan TakTUKa":

1. opraHusaumer coBpeMeHHOro obueBoncKkoBoro 60a B3Bo4a CaMOCTOATE/IbHO U/IN B COCTaBe POTbI.
2. NPUHATUEM PeLLEHNS C coCTaBeHMem B0eBOro NpMKasa, HaBblKaMu AOKAa4a NPeasOKeHUN
KOMaHAaupy.

no aucumnsnHe "TakTUKO-cneymanbHaa NoaroToBKa':

1. meTogamu ycTpaHeHus cboeB 1 3afepKek B paboTe nporpammHbIX M annapaTHbIx cpeacts KCA
ACY.

no ancumnnamue "ObLleBoeHHasA NOAroToBKa":

1. WTaTHbIM OPYXKMEM, HAXOLALWMMCA HA BOOPYXeHUN BoopykEHHbIX cun PO.

K cofepaHuio gucLMNANHBI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e TaKTnKa BoeHHO-BO3A4YLWHbIX CUA

e BoeHHO-cneumManbHaA NOArOTOBKaA

e (O6weBoeHHas NOArOTOBKA

e BoeHHO-cneumanbHaA NOArOTOBKA

e TaKTnKa BoeHHO-BO3A4YLWHbIX CUA

e Ob6uwecTBeHHO-rOCyAapCTBEHHAA NOArOTOBKA

OcHoBHas nuTepartypa:
1. CTpoeBoli1 ycTaB BOOPYHKEHHbIX chn PO,
2. B.B. Anakunpgae, P.I. [lykos «CtpoeBaa nogrotosKka» [oa pes. l'eHepan-noakosHUKa B.A.

MepumcKoro (YuebHoe nocobue).M.: BoeHnsaar, 1988. 336 c.



3. MeToauKa cTpoeBoit noagrotosku. (YuebHoe nocobue). M.: BoeHnsaar, 1988. 358 c.

4. Pykosoactso no 5,45-mm agtomaty KanawHukosa AK-74. M.: BoeHusgat, 1986. 158 c.

5. HactaBneHue no ctpenkosomy geny 9-mm nucronet Makaposa (MIM). M.: BoeHusgar, 94 c.

6. HactasneHue no ctpenkosomy aeny PyyHble rpaHatbl. M.: BoeHnsgaT, 1981. 64 c.

7. HactaBneHue no ctpenkosomy aeny. OcHoBbI CTpesibObl N3 CTPENKOBOroO opy»xua. N3a. BTopoe,
ucnp. n gon. M.: Boennsgar, 1970. 176 c.

8. Kypc cTpenbb 13 cTpenkoBoro opy*us, 60eBbix MawnH 1 TaHkoB CyxonyTHbIX Bonck (KC CO, EM
n T CB-84). M.: BoeHunspaar. 1989, 304 c.

9. BoeHHasa Tonorpadua» / YuebHoe nocobue. Nog obul. Pea. A.C. Hukonaesa, M.: BoeHusaat. 1986.
280 c. nn.

10. «Tonorpaduyeckas NnoArotoska KomaHamnpa» / YuebHoe nocobue. M.: BoeHusgat. 1989.

11. Monoctos H0.U. PaboTa KomaHAMpa Mo KapTe U Ha MecTHOCTU. YuebHoe nocobue.

CosiHeYHOropcK, Tunorpadua Kypcos «BbicTpen», 1996.

BbluucantenbHaa maremaTtuka

Llenb gucunnanHel:

CdopmupoBaThb y CTYAEHTOB CUCTEMATMYECKOE NPeACcTaBAeHME O

1) meTogax NpUBANIKEHHOTO peleHMa Hanbosee pacnpocTpaHeHHbIX 6a30BbIX TUNOB MaTeMaTUYEeCKUX
3ajay;

2) UCTOYHMKaAX MNOrPELUHOCTEN N METOAAX UX OLLEHKM;

3) MeTOodaX peleHNA aKTya/ibHbIX NPUKAAAHbIX 3a4a4.

3a4auun ANCUUNANHDI:
1) OcBoeHMe maTepuana 0XBaTblBalOLLEro OCHOBHbIE 3343a4M U METOAb! BbIYUCAUTENbHOW MaTeMaTUKMK.
2) dopmmMpoBaHMe LEeNoCTHOro NPeAcTaBAeHMA O YUCAEHHbIX METOAAX PELIEHNA COBPEMEHHbIX

HAY4YHbIX NPUKAAAHbIX 3a4au4.



B pe3ynbTaTte 0CBOEHUA ANCUMMNANHBI 00yYatoWMecs AOMKHbI

3HaTh:

O6nacTb NPUMEHEHMUS, TEOPETUYECKME OCHOBbI, OCHOBHbIE MPUHLMIMbI, 0COBEHHOCTU U COBPEMEHHbIE
TeHAEHUMN Pa3BUTUA METOL0B BblYUCNUTENBHON MAaTEMATUKM.

YmeTb:

MpuMeHATb MeToAbl YNCNEHHOTO aHaAn3a Aas NpUbANKEHHOrO pelleHmna 3a4ad B 061acTv cBoen
Hay4YyHO-UCcNeao0BaTeNbCKOM PaboThl.

Bnagpetb:

MporpammHbIMUK CpeacTBaMM Pa3pPaboTKN BbIYNMCANTEIbHBIX a/IFTOPUTMOB W NPOrpamm, cnocobamm mx
OT/NIaZKM1, TECTUPOBAHMA U NPAKTUYECKON NPOBEPKM COOTBETCTBUS PeaM30BaHHOIo afIropmMTMa

TEOPETUYHECKUM OLEHKaAM.

K cogepKaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e MeToAabl YNCNEHHOTO PeLleHMA YPaBHEHNN N CUCTEM HEIMHEMHbIX YPaBHEHWU

e [lpegMmeT BblYMCAUTENBHON MAaTEMATUKMN.

o [lpubnumxkeHne GyHKUMI, 334aHHbIX HA AUCKPETHOM MHOXECTBE

e PeweHune cuctem NNHENHbIX anredbpanyecknx ypaBHEHUA.

e YucneHHoe anddepeHumpoBaHme.

e YycneHHoe nHTerpupoBaHue.

e YucneHHble meToAabl peleHnsa aia 06bIKHOBEHHbIX AnddepeHumanbHbix ypasHeHnn (O4Y).

e BBeaeHwe B MeTOAbl peLleHNA ypaBHEHWUI ra30BON AMHAMKM

o KoppeKTHasa NOCTaHOBKA KpaeBblX YCAOBWUIM A1l CUCTEMbI YPABHEHUIM C YaCTHbIMMU
NPOu3BOAHbIMM rMNepboanYecKoro TMna.

e Pa3HOCTHble meToAbl peleHuna 3a4a4, onmcbiBaembix anddepeHumanbHbIMU YPaBHEHUAMU B
YaCTHbIX NMPON3BOAHDIX.

e YCTOMYMBOCTb

o YucneHHoe pelleHme Kpaesbix 3aga4 OY

e YucneHHble MeToAbl peeHnA NMHENHDBIX YPABHEHMI B YAaCTHbIX MPOU3BOAHbIX
napabonunyeckoro TMna

e YucneHHble MeToAbl peLeHnsa YPaBHEHNIA B YaCTHbIX MPOU3BOAHbIX TMNepboanyeckoro Tuna

e YucneHHble MeToAbl peLeHNA ypaBHEHUI B YAaCTHbIX MPOU3BOAHbIX 3/1IMNTUYECKOro TMNa

OcHoBHas uTepaTypa:
1. BBeaeHue B BbIUUCAUTENbHYIO MaTeMaTuky [Tekct] : yueb. nocobue ans sysos / B. C. PabeHbKuiA

.— 3-e u3g,, ucnp. n gon. — M. : duamaraumt, 2008 .— 288 c.



2. BeefieHue B BblumMcAnTeNbHYIO GUsnKy [Tekct] : [yueb. nocobue ans sysos] / P. M. dPegopeHKo ;
nop pea. A. . NlobaHoBa .— 2-e nsa., ucnp. u gon. — JonronpyaHoint : UHTennekt, 2008 .— 504 c.
3. 12 nekumi No BbIYUCAUTENbHOM MaTemaTuKe : BBOAHbIN Kypc [TeKcT] : yueb. nocobue ana sysos /
B. U. Kocapes .— 3-e u3a., ucnp. n gon. — M. : duamartkHura, 2013 .— 240 c.

4. lekumm no BbluMCANTENbHON MaTemaTuKe [TeKkeT] : yueb. nocobue ans sy3os / U. b. MeTpos, A. U.
Nob6aHos .— M. : UHTepHeT-YH-T UHPopm. TexHonoruii : BUHOM. N1ab. 3HaHuin, 2006, 2010, 2013
.—523¢c.

5. YncneHHble meTtoapl [TeKeT] : B 2 KH. : y4ebHuK ans By308 / H. H. KaautkuH, E. A. AnblumHa .—

M. : Akagemus, 2013 .— (YHUBEPCUTETCKNIM yuebHMK. NprMKnagHaa matematka n MHGopMaTmKa)

.— KH. 1 : YucneHHblt aHanus. - 2013. - 304 c.

BbluucautenbHble metoabl :-)KcnepumeHTaanoﬁ n TEOPETM'-IECKOﬁ ¢M3MKM

Llenb gucunnanHol:
dopmupoBaHMe 6a30BbIX 3HAHMN MO OCHOBAM BbIYUCANTENbHbBIX METOA0B, UCNOAb3YEMbIX NPU
MaTEMATMYECKOM MOAENMPOBAHMN LWUMPOKOIo Kpyra GU3nNYeCcKMxX NpoLLeCcCOB U YUCIEHHOTO aHaNM3a

pe3ynbTaToB GpU3NYECKUX IKCMEPUMEHTOB.

3a4auun AUCUMNAUHDI:

® 0CBOEHMeE CTyaeHTaMK 6a30Bbix 3HaHWUIM B 06/1aCTU BbIYMCANTENBbHbBIX METOA0B, UCNO/Ib3YyEMbIX MPU
MaTemMaTU4ecKoM MoAENMPOBAHUN GU3MYECKMX NPOLLECCOB M YNCIEHHOTO aHaM3a pe3y/IbTaToB
dU3MYECKMX IKCMEPUMEHTOB;

* NpuobpeTeHne CTyAeHTamMM 3HaHUI B 06/1aCTU KOMIMbIOTEPHOTO MOAENUPOBAHUSA CIOMKHbIX
dU3NYECKMX NPOoLECccos;

® OKa3aHMe KOHCY/IbTalMi U MOMOLLM CTYAEHTaM NPU OCBOEHUWN BbIYUCIUTE/IbHbIX METOAOB U
NOCTPOEHMA MaTEMATUYECKMX MOLENEN;

* NpnobpeTeHne HaBbIKOB KOMMbIOTEPHOIO MOAENMPOBAHUSA NPU UCCAEL0BAHUAX LUMPOKOTO Kpyra
du13MYeCcKMX NPOLECCOB;

¢ popmMpOBaHNE YMEHUI U HABBIKOB NPUMEHSATb NOJIYYEHHbIE 3HAHWA 418 PeLleHUA CNOXKHbIX

¢M3MLIGCKMX 3a4a4 U CaMOCTOATENNbHOIO aHa/In3a NOJNIY4EHHbIX pe3yNbTaTOB.



B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0ByYaloLWLmMecs AOMKHbI

3HaTb:

COBpPEMEHHbIE METOAbl YUCIEHHOTO pelleHns 6a3oBbIX YpaBHEHUN MaTeMaTUUYECKOM GUBUKM U
MeToAbl 06PabOoTKM IKCNEPUMEHTANbHBIX AAHHbIX;

MeTOo/bl MaTEMATUYECKOrO MOAENUPOBaHUA 3aa4 GU3UKMY;

NOPAZKM YNCIEHHBIX BEIMYUH, XapPaKTEPHbIE A/1A Pa3/IMYHbIX pa3aenos GU3nKY;
coBpemeHHble Npobaembl GUINKU, XMMUU, MATEMATUKW;

UCTOUYHUKM OLUMBOK U UCKAXKEHUI pPe3yNbTaTOB, BO3HUKAIOLLME NPU YNCIEHHOM MOAENMPOBAHUM
dunsnyeckmnx 3agay.

YmeTb:

abcTparnpoBaTbCa OT HECYLWECTBEHHOTO NPU MOAENMPOBAHUM peasibHbIX PUUYECKUX CUTYaLUIA;
N0Nb30BaTbCA CBOMMM 3HAHUAMMU ANA pelleHUa GyHAAMEHTANbHbIX U NPUKAAAHBIX 33434 U
TEXHOJ/IOTMYECKMX 33JaY;

AenaTtb NPaBuAbHbIE BbIBOAbI U3 CONOCTABAEHUA PE3YIbTATOB TEOPUM U SKCMEPUMEHTA;
NPOU3BOAUTL YNC/IEHHbIE OLLEHKU NO NOPAAKY BENNUYUHBI;

Aenatb KauecTBEHHbIE BbIBOAbI NPU NEpPeEXoe K Npeae/bHbIM YC10BUAM B U3ydyaeMblx npobnemax;
BMAETb B TEXHUYECKMUX 3aa4ax GU3NYECKOoe coaepKaHue;

ocBaMBaTb HOBble NpeaMeTHble 061aCTH, TEOPETUYECKME NOAXOAbI U SKCNEPUMEHTa/IbHbIE
MEeTOAMKMY;

NoAyyYaTb HaUNYYLLME 3HAYEHUA UIMEPAEMbBIX BEIMYUH U NPABUIBHO OLEHUTL CTENEHb UX
O0CTOBEPHOCTY;

paboTaTb Ha COBPEMEHHOM, B TOM YUC/IE U YHUKANbHOW KOMNbIOTEPHOM TEXHUKE;

3pPeKTMBHO NCNOb30BATb MHPOPMALMOHHbLIE TEXHOMOTMN M KOMMBIOTEPHYIO TEXHWUKY AN
OOCTUNKEHMA HEOBXOANMBIX TEOPETUYECKUX U NPUKAALHbBIX PE3yNbTaToB.

Bnagetb:

HaBblkamu ocBoeHuA 6onbluoro obbema HPopmaumu;

HaBblKaMM caMoCToATeNbHON paboTbl B NabopaTopum u NHTEpPHETE;

Ky/bTYPOW NOCTaHOBKM U MOAENNPOBAHMA GU3MYECKMX 334aY;

HaBblKaMM rPAMOTHOIO CONOCTaBNEHUA TEOPETUYECKUX PE3Y/IbTATOB C IKCNEPUMEHTA/IbHBIMU
AaHHbIMU;

NPaKTUKON UCCNEAOBAHUA U PELLIEHNA TEOPETUYECKUX U NPUKNALHbIX 3aJaY;

HaBblKaMWN YNCNEHHOTO peLlleHnA ypaBHEHMVI MmaTemaTuyecKom CI)MBMKM;



I'IpaKTMKOﬁ ncenegoBaHUA U pelleHnAa TEOPETUYECKMX U MPUKNAOHDbIX 3a4au;

HaBblKaMU YNC/NEHHOTO aHAa/In3a peaJibHbIX 3a4a4 B obnactu rMaopoanHaMmmnKmn u ¢M3MKM naasMbl.

K cogeprKaHunio gmMcumnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e OCHOBHble CBOMCTBA KOHEYHO-PA3HOCTHbIX CXEM.

e MeToAbl peleHna ypaBHEHNI ra30BOM ANHAMMKN B larPaHKEBbIX KOOPAMHATaX.

e MeToabl pelieHns ypaBHEHW ra30BON AMHAMMKM CO CKAYKamMm.

e MeToAbl peleHna 33434 ra3oBon AMHAMMKKU B 3NN0PBbIX KOOPAMHATAX.

e TVD —cxembl 1 TVD TexHoNOMUM.

e MeToabl YacTUL, ANs pelleHns 3a4a4 rasoBoi AMHaAMUKM.

e MeToabl YacTUL, A8 pelleHns 3a8a4 GU3MKKN BbICOKOTEMMNEPATYPHOI NAa3Mbl.

o CTOXacTMyecKne MeToabl peleHns ypaBHeHUA anddysmoHHoro Tmna.

e PeweHue 3aga4 nepeHoca metogom MoHTe-Kapno.

e MogennpoBaHue pU3nYeCKMX NPOLECCOB METOA0M MONEKYIAPHON AUHAMUKM.

e KomnbloTepHaa 06paboTka pe3ynbTaToB U3MEPEHWNIN B SKCNEPUMEHTANIbHON PpUsnKe.

e  D/leMeHTbl TEOPMU OLEHKN MapaMeTPOB U TEOPUU UCMbITAHMA CTAaTUCTUYECKMX TMMOTES.

o [lpumeHeHUs meToga perynapusaumm TUXOHOBA A5 pelleHns o6paTHbIX 33434 aHaAM3a
N3MepeHUn.

OcHoBHasA nuTepaTypa:

1. BeeaeHue B BbluMcaUTENbHYIO GM3KKY [TeKkcT] : [yueb. nocobue ana sysos] / P. M. degopeHko ;
noa pea. A. N. lobaHoBa .— 2-e u3a,, ucnp. n gon. — fdonronpygHbii : UHTennekt, 2008 .— 504 c.
2. Pa3HOCTHble cxeMbl ra30BoM AMHaMUKK [TekcT] : yueb. nocobue s By3os / A. A. Camapckuid, (0.

M. Monos .— M. : Hayka, 1976 .— 352 c.

FapmoHuuyecKkuit aHanus
Llenb gucunnamnHol:
dopMMpOBaAHNE CUCTEMATUYECKMX 3HAHUIM O MeTOAaxX MaTeMaTUYECKOro aHain3a, paclumpeHme u

yraybneHue Takux NOHATUM KaK QyHKUMNA U psa.

3a4auun ANCUMNNIUHDI:



e dopmmpoBaHue y 06ydaloLMXCA TEOPETUYECKUX 3HAHMIA U NPAKTUYECKUX HAaBbIKOB B TEOPUM
TPUrOHOMETPUYECKUX PAA0B Pypbe 1 Havanax GyHKUMOHAbHOrO aHaAN3a;

* MNOArOTOBKA C/yLIATENEN K U3YYEHUIO CMEKHbIX MaTeMaTUYECKMX AUCLMUMNINH;

* NprobpeTeHne HaBbIKOB B MPUMEHEHMUU METOA0B MaTeEMATUYECKOTO aHaNn3a B PU3MKe U apyrux

ecTeCTBeHHOHay4HbIX AgncumnanmHax.

B pe3ynbTate 0CBOEHUA ANCLUMNIMHBI 0ByYaloLWLMecs AOMKHbI

3HaTb:

OCHOBHble GaKTbl TEOPUM TPUTOHOMETPUYECKMX PAL0B Pypbe abCONOTHO UHTETPUPYEMBbIX
dYHKUMIR: AOCTaTOUHbIE YCI0BUA NOTOYEYHON M PABHOMEPHOWN CXOAMMOCTY;

TEOpPEeMbl O MOYNEHHOM MHTErpMpoBaHMn n auddepeHumMpoBaHnn, nopsaaKe yobiBaHUA
K03pPULMEHTOB, TEOPEMY O CYMMMUPOBAHUM pAA0B Dypbe MeTOAOM cpeaHUX apnuPpMeTUYECKUX U ee
NpUMeHeHuUs;

onpeaeneHne cXoaAMMOCTM B METPUYECKUX U JIMHEWHBIX HOPMUPOBAHHbIX MPOCTPAHCTBaX, MPUMEpbI
MOJIHbIX M HEMOJIHbIX NPOCTPAHCTB;

npuvmepbl NOJIHbIX CUCTEM B IMHENHbIX HOPMUPOBAHHbIX MPOCTPAHCTBAX;

OCHOBHble NOHATUA Teopun paaos Pypbe No OPTOHOPMMPOBAHHOM cUCTEME B BECKOHEYHOMEPHOM
€BK/IMA0BOM NPOCTPAHCTBE;

onpeaeneHna cobCTBEHHbIX U HECOBCTBEHHbIX MHTErPasIoB, 3aBUCALLMX OT MapaMeTpa, UX CBOUCTBA;
TEOpPEeMbI O HeMpepbIBHOCTU, AnddepeHLMPOBaHUM U MHTEFPUPOBAHUKN MO NapameTpy HecobCTBEHHbIX
WHTErpasnos, UX NPUMEHEHME K BbIYNCNEHNIO UHTETPAsIOB;

[O0CTaTO4YHOE YyC/I0BUE NpeacTaBneHnn GyHKUUKU nHterpanom Oypbe;

npeobpasoBaHue Pypbe abcontoTHO UHTErPUPYEMON GYHKLUKU U EFO CBOMCTBA;

OCHOBHbI€E NOHATUSA TeopMM 0606LEHHbIX GYHKUMIA, NpeobpasoBaHme Pypbe 0606LLEeHHbIX
dYHKLMIN, ero cBOMCTBa.

YmeTb:

-pasnaraTb GYHKUUKN B TPUTOHOMETPUYECKNI pag Pypbe, nccaenoBaTb ero Ha PaBHOMEPHYHO
CXOAMMOCTb, ONpeaensaTb NOPAAOK ybbiBaHWUA KoadpduuneHToB Dypbe;

-UccnepoBatb NOSHOTY cUCTEM B PYHKLMOHANbHBIX MPOCTPAHCTBAX;

-UccnepoBaTb CXOAMMOCTb U PaBHOMEPHYHO CXOAMMOCTb HECOBCTBEHHbIX MHTErPaIoB C NAaPaMeTPoM,

anddepeHUMpPoBaTb U MHTErPUPOBATL UX MO NapPaMeTPY;



-npeactaBnaTb PyHKUMM MHTerpanom Pypbe; BbINOAHATL NpeobpaszoBaHma Pypbe;
-onepuposaTb ¢ 0606LWEHHbIMU QYHKLUAMN.

Bnapetb:

-MbILW/IEHUEM, METOAAMU A0KA3aTE/IbCTB MAaTEMATUYECKUX YTBEPKAEHUN;

-HaBblKamu paboTbl C pAgaMU U UHTerpasiammn Pypbe B pasiMyHbIX popmax;

-HaBblKaMM MPUMEHEHUA U3YYEHHOM TEOPUN B MAaTEMATUUYECKUX U GUBNYECKUX MPUNOIKEHUSX;

-YMEHNEM MN0/1b30BaTbCA H606XOAMMOI>‘I nMTepaTypoﬁ AnAa peweHunAa 3aaad.

K cogepKaHno ancunnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e TpuroHomeTpuyeckme paabl Pypbe a1 abCcoNtoTHO NHTErPUPYEMbIX GYHKLUMIA.

e CymmupoBaHue pagos Pypbe METOAOM CPeLHUX apUPMETUYECKUX.

e MeTpuyeckune n NMHeNHble HOPMUPOBAHHbIE NPOCTPAHCTBA.

e bBecKOHEeYHOMEPHbIe eBKMAOBbLI MPOCTPaAHCTBA.

e TpuroHomeTpuyeckme paabl Pypoe g GyHKUMIA, abCONOTHO MHTErPUPYEMBIX C KBASPATOM.
e Cob6CTBEHHbIE UHTErPasbl U HECOBCTBEHHbIE MHTErPabl

o WUHTterpan dypbe.

e [IpOCTPaAHCTBO OCHOBHbIX GYHKLUMIN M NPOCTPAHCTBO 0606LWEHHbIX GYHKUMIA.

e [lpeobpaszoBaHne Pypbe 0606LEHHbIX GYHKUNINA.

OcHoBHasa nuTepaTypa:

1. /lekumn no matematnmyeckomy aHanmsy [Tekct] : B 2-x u. : yueb.nocob.ana ctya.sysos. Y. 2 /T. E.
MBaHoB .— M. : M®TW, 2000 .— 230 c.

2. Kypc matemaTtuyeckoro aHanusa [Tekct] : yueb. nocobue ans sysos / A. M. Tep-Kpukopos, M. U.
LWabyHuH .— 5-e n3g. — M. : BUHOM. J1a6. 3HaHui, 2013 .— 672 c.

3. C60pHMK 3a4a4 N0 maTeMaTMyeckomy aHanusy [Tekct] : 8 3 1. T. 2 : UHTerpansbl. Paapi : yueb.
nocobue ana sysos / /1. [. Kyapasues [u ap.] .— 2-e u3a., nepepab. n gon. — M. : dusmatamut, 2003,
2009, 2012 .— 504 c.

4. CO0pHMK 33434 Mo maTemaTmyeckomy aHanmay [TekcT] : B 3 4. Y. 3 : PyHKUUM HECKONBKUX
nepemeHHbIx : yueb. nocobue ans sysos / /1. 4. Kyapsasues [u ap.] ; nog pea /1. . Kyapsasuesa .—
M. : Hayka : ®dusmarant, 1995 .— 496 c.

5. KpaTKuit Kypc matemaTMyeckoro aHanmsa [Tekct] : yuebHuk ans sysos / /1. [. Kyapsasues .— 3-e

nsa., nepepab. — M. : dusmartnut, 2002 ,2003, 2005 .— T. 2 : AnddepeHumnanbHoe U UHTerpanbHoe



ncuncnenmna pyHKUMM MHOTUX NepemMeHHbIX. FapMoHUYecKknin aHanms. - 2002. - 424 c.
1. becos O.B. Jlekuun no matematmyeckomy aHanusy. — M.: dusmataut, 2014.

2. Metposuny A.1O. Jlekumnun no matematmyeckomy aHanmsy. Y.3. KpatHble nHTerpansl.
[apmoHuyeckuit aHanms. M.: MOTH, 2013.

3. Aikosnes I'.H. JleKymn no matemaTnyeckomy aHanusy, 4.2 — M.: dusmartaut, 2002, 2004.

AnddepeHumnanbHble ypaBHEeHUA

Llenb gucunnaunHel:
O3HaKOM/IEHWE cyLlaTenein ¢ ocHoBamm AnddepeHUmanbHbIX YPaBHEHMIA N NOATOTOBKA K U3YYEHUIO
APYrMxX MaTEMATUYECKUX KYPCOB — TEOPUU QYHKLMIA KOMMNNEKCHOTO NEPEMEHHOTO, YPaBHEHUN

MaTeMaTMyYeckon GU3NKM, ONTUMM3ALUM U ONTUMASIBHOTO YNpaBaeHuA, GYHKLMOHaNbHOMO aHaM3a U

Aap.

3a4auun AuCUMNANHbI:

* NnpuobpeTeHme caywaTenaMm TeOPETUYECKMX 3HAHMUI U NPAKTUYECKUX HaBbIKOB B 061aCTH pelleHus
npoctenwmnx anpdepeHunanbHbIX YpaBHEHUN, IMHENHbIX anddepeHLManbHbIX YPaBHEHWUN N CUCTEM,
3334 BapmaLMOHHOIO UCYMUCNEHWA, UCCefoBaHUA 3a4a4 Kowwu, nccnenoBaHnm ocobbix peleHui,
NOCTPOEHMUA U Uccnea0BaHnA Ga3oBbIX TPAEKTOPUIA aBTOHOMHbIX CUCTEM, HAXOXKAEHWA NepBbIX
WHTErpasioB W peLweHns C X MOMOLLbIO HEJIMHEMHbIX CUCTEM, U YPABHEHWUI B YACTHbIX MPOMU3BOAHbIX,
peLeHnsa IMHENHbIX YPAaBHEHWUIN U CUCTEM C NEPEMEHHbIMU KO3bIULMEHTaMU;

® MNOArOTOBKA CAYLIATENEN K U3YYEHUIO CMEXKHbIX MaTEMATUUYECKUX ANCUMUMANH;

* NnpuobpeTeHMe HaBbIKOB B NPUMEHEHUN MeToaoB anddepeHLnanbHbIX ypaBHEHWNI B GU3MKeE U

APYyrnx eCteCtBeHHOHaY4HbIX AgNCUUNNINHAX.

B pe3ysbTaTe 0OCBOEHNA ANCUUNNTNHDI 06yqa+ou.l,mecs| AOJTXKHbI
3HaTb:

MpocTtenwmne TMnbl AuddepeHuUnanbHbIX ypaBHEHWUA, METOAb! MOHUMKEHNA NOPAAKA



andodepeHUnanbHbIX ypaBHEHWUNA.

OcHOBHble GpopMmy/ibl OOLLErO M YACTHOIO PELUEHUA IMHENHbIX CUCTEM U YPaBHEHWNI C MOCTOAHHbIMM
KoaddpuumMeHTamn, onpeseneHue nu CBOMCTBA MaTPUUYHOM SKCMOHEHTHI.

YcnoBUSA CyLLECTBOBaHMA N € AUHCTBEHHOCTU peLlleHnn 3a4a4m Kown ans HopmMmasbHbIX CUCTEM
anoddepeHumanbHbIX YpaBHEHWUI U ANA YPaBHEHUA N-FO NOPAAKA B HOPMasIbHOM BUAE, XapaKTep
33aBMCMMOCTU PELUEHMI OT HaYabHbIX YCNOBWIA. [OHATUE 0COBOro peLleHus.

MocTaHOBKY 3a4a4 BapUaLMOHHOIO NCYUCNEHUS.

OCHOBHble MOHATUA U CBOCTBA $GA30BbIX TPAEKTOPMIA aBTOHOMHbIX CUCTEM, KnaccudurKaumto
NMOI0XKEHWUN PaBHOBECUA IMHENHbIX aBTOHOMHbIX CUCTEM BTOPOFO NopsaaKa.

MoHATME NepBOro MHTErpana HeJIMHenHbIX cuctem gudbdepeHumanbHbIX YPaBHEHWUIN, UX NPUMEHEHUE
ONs pelleHnit ypaBHEeHUI B YacTHbIX MPOU3BOAHbIX NEPBOro NOpPAAKa, YC/I0BUA CYLLLECTBOBAHMA U
€4MHCTBEHHOCTU peLleHmna 3aga4mM Kowmn ana ypaBHEHWUS B YaCTHbIX MPOM3BOLHbLIX NEePBOro NopaALKa.
CTpYKTypy 0OLIErO peLlleHna TNHENHbIX CUCTEM C NepeMeHHbIMN KoadpduLmeHTamm, CBOMCTBA
onpeaenutens BpoHckoro, dopmyny Jinysunna-Octporpagckoro. CBOMCTBa HyNen peLlleHni
anddepeHuManbHbIX ypaBHEHWUI BTOpOro nopaaka (teopema Ltypma).

YmeTb:

Pewatb npocteiwme guddepeHumanbHble YpaBHEHUA, MPUMEHATb METObI MOHUKEHWUS NOPSAAKA.
PelwaTb MMHENHbIE YPaBHEHUA U CUCTEMBI C MOCTOSHHLIMU KO3 PULMEHTAMK, MPUMEHATL MAaTPUYHYIO
3KCMOHEHTY K PELUEHUIO CUCTEM IMHENHbIX YPaBHEHWUIN C NOCTOAHHbIMU KO3pdULMEHTaMM.
UccneposaTth 33434y Kown. HaxoguTb ocobble pelleHns ypaBHEHUA NepPBOro Nopsiaka, He
pa3pelleHHOro OTHOCUTEIbHO NPOU3BOAHOM.

NccnepoBaTth pas/inyHble 3a4a4n BapUaLMOHHOIO MCYNCIEHNS.

HaxoauTb NoI0XKeHMA paBHOBECUSA, CTPOUTb IMHEAPU30BAHHbIE CUCTEMbI B OKPECTHOCTU MOJIOKEHUN
paBHOBeCKA, onpeaensiTb TUM NOJIOKEHNA PAaBHOBECUA U CTPOUTb (pa30Bble TPAEKTOPUU NIUHENHBIX
CUCTeM BTOPOro nopsagxa.

HaxoauTb nepsble MHTErpasbl cuctem auddepeHumnanbHbiX ypaBHEHUN, NPUMEHATb UX A1A pPeLleHnn
NPOCTEeNLLINX HENNHENHBIX CMCTEM. PelaTb IMHENHbIE YPaBHEHWS B YaCTHbIX MPOU3BOAHbIX MEPBOro
nopsaka.

MpumeHsTb popmyny Jinyemunna-OcTporpaackoro n meTo BapmaLlmm NOCTOAHHbIX A41A pelleHns
YPaBHEHWI BTOPOro nopsagKa c nepemeHHbIMU KoapduumeHTamm. MccnenosaTb CBOMCTBA peLleHni
anddepeHuManbHbIX ypaBHEHWUI BTOPOro nopaaKa ¢ NoMollbio Teopembl LLTypma.

Bnagetb:



JlornyeckmMm mbllWwieHnem, MeToAaMM LOKA3ATE/IbCTB MATEMATUYECKUX YTBEPKAEHWUA.
HaBblkamu pelueHns n nccnefoBaHusa andpdpepeHunanbHblX YpaBHEHUA U CUCTEM B MATEMATUYECKUX U
OU3MYECKMX NMPUNOKEHUAX.

YMeHMeM NoJib30BaTbCA HEOOX0ANMOWN UTEPaTYPON.

K cogepKaHno ancunnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e [Ipocteiiume TMNbl anddepeHLManbHbIX YPaBHEHWU

e JlvHelHble gnddepeHLManbHble YPAaBHEHNA U CUCTEMbI C TOCTOAHHBIMW KO3ddULMEHTaMU

®  D/leMeHTbl BAapMALMOHHOIO UCYMCAEHUA

e UccnepoBaHue 3agaum Kowu

e ABTOHOMHbIE cucTeMbl AnddepeHLManbHbIX YpaBHEHUN

e [lepBble MHTErPabl U INHENHbIE OAHOPOAHbIE YPABHEHMA B YAaCTHbIX NPOU3BOAHbIX NEPBOr0
nopsaka

e JlnHelHble aguddepeHumnanbHble yPpaBHEHUS U IMHENHbIE cucTeMbI AnddepeHUmanbHbIX
YPaBHEHUI C NepeMeHHbIMM KoaddpuumeHTamm

OcHoBHasa nuTepaTypa:

1. O6bIKHOBEHHble anddepeHumnansHble ypasHeHma [Tekct] : [yueb. nocobue ana sysos] / /1. C.
MoHTpAruH .— 6-e n3a. — M. ; UxKeBCK : PerynAapHada n xaotnveckasa gMHammKa, 1982, 2001 .— 400
C.

2. BeegeHue B Teopuio anddepeHumanbHbix ypasHeHnn [TekcT] : yuebHuK ana sysos / A. ©.
®duannnos .— 3-e usa., ucnp. — M. : IEHAHA, 2014, 2015 .— 240 c.

3. Kypc anddepeHumanbHbix ypaBHeHN [TeKcT] : yd. ana sy3os : gon. M-som obpasos. P® / B. B.
CrenaHos .— 8-e u3ga,., ctepeotun. — M. : Egutopunan YPCC, 2004 .— 472 c.

4. Kypc anddepeHumanbHbIx ypaBHEHU M BapUaLMOHHOIO ncuncaernms [Tekct] : yueb. nocobue ana
By308 / B. K. PomaHKo .— 2-e usg. — M. : J1ab. 6a308bIx 3HaHuMiA, 2000, 2001, 2002, 2006, 2011 .—
344 c.

5. O6bIKHOBEHHble AnddepeHLumanbHble ypasHeHus [Tekct] : yueb. nocobue ansa sysos / M. B.
depgoptok .— 3-e nsg. — M. : IMBPOKOM, 2009 .— 448 c.

6. C6opHUK 3aaa4 no anddepeHLManbHbIM YpaBHEHUAM U BapUaLMOHHOMY UcHUCeHUIO [TeKcT] :
yueb. nocobue ans sy3os / B. K. PomaHko, H. X. AraxaHos, B. B. Bnacos, /1. . KosaneHko ; nog pea.

B. K. PomaHko .— M. : OHUMEOUACTAWN : dusmatamT, 2002, 2006 .— 256 c.



7. C60pHUK 3aaa4 no anddepeHumanbHbiMm ypasHeHnam [Tekct] : [yueb. nocobue gns syszos] / A. .

dunnmnnos .— 6-e usg. — M. : IEHAHA, 2015 .— 242 c.

UHdpopmaTtuka

Llenb gucunnanHol:

MN3yyeHne ocHOB MHPOPMATUKKN, MPOrPaMMMUPOBAHNA U KOMMBbIOTEPHOTO MOAE/IMPOBAHUA.

3a4auv ANCUMNANHDI:

- OCBOEHWE CTyAeHTaMKn 6a30BbIX 3HAHUI B 061aCTU MHPOPMATUKMK;

- NnpuobpeTeHme CcTyaeHTamm 3HaHUM B 061aCTM NPOrPamMmMMPOBaHNS U KOMMbIOTEPHOTO
MOAEeNnpoBaHus;

- OKa3aHWe KOHCY/IbTaluMi 1 MOMOLLM CTYAEeHTam NPU OCBOEHUM A3bIKOB MPOrpaMmMmnpPOBaHUs,

pa3paboTKe aropUTMOB U HaNMCaHUM KOMMbIOTEPHbIX MPOrpamm.

B pe3ynbTaTe 0CBOEHUA AUCLUNINHDBI 06yYatoWwmecs SONKHbI

3HaTb:

dyHOaMEeHTaNbHblE NOHATUA, 3aKOHbI, TEOPUN MHPOPMATUKM U KOMMNBIOTEPHOTO MOAENMPOBAHUS;
NOPALKM YNCNEHHBIX BE/IMYMH, XapaKTEPHbIE A1 COBPEMEHHbIX KOMMbIOTEPOB U BbIMUCIEHWUI Ha
HUX;

COBPEMEHHbIE NPoBAEMbI PUIUKU, XMMUU, MATEMATUKM.

YmeTb:

abcTparnpoBaThcA OT HECYLLECTBEHHOIO NPU MOAEIMPOBAHNMU peasibHbIX PUINUECKUX U
MaTeMaTMUYECKMX CUTyaumi;

Noab30BaTbCA CBOMMMU 3HAHMAMU ANA pelleHns GyHAAMEHTANbHbIX M NPUKNALHbIX 3a4aY;
NPOM3BOAUTb YNC/IEHHbIE OLLEHKM NO NOPAAKY BE/IUUYMHbI;

[eNaTb KayeCTBEHHbIE BbIBOAbI NPU Nepexoae K NpeaeibHbIM YCI0BUAM B U3y4aemblx npobiemax;

BUAETb B TEXHNYECKUX 3ada4aX ¢M3W—I€‘CKOE cogeprKaHne n matematuyeCkme moaesun,;



0CBauBaTb HOBblE NpeAMETHble 06/1aCTU, TEOPETUYECKME NOAXObI U BLIYUCAUTENbHbIE METOANKM;
3 PEKTUBHO MCMONB30BATb MHPOPMALMOHHbIE TEXHOIOTMU M KOMMbIOTEPHYIO TEXHUKY ANA
AOCTUXEHMSA HEOBXOANMbIX TEOPETUYECKUX U MPUKIALHBIX PE3YNbTATOB.

Bnapetb:

HaBblKkaMuM 0CBOeHMA 60ablIoro o6bema MHPopMaLnu;

HaBblKaMM CaMOCTOATE/IbHOM paboTbl B UHTEpHETE;

KY/IbTYPOW NOCTaHOBKM U MOAENNPOBaHUA GU3NYECKMX 3aaY;

HaBblKaMM rPaMOTHOM 06PabOTKM pe3yNbTaTOB pacyeTa U CONOCTaB/EHNA C aHANUTUYECKMMU
OaHHbIMU;

NPaKTUKOWN UCCNEA0BaAHUA U PELIEHNA TEOPETUYECKUX U NMPUKNALHbIX 3aaY;

HaBblKaMWM KOMMNbOTEPHOIO aHa/In3a peasibHbIX 3a4a4.

K cofepraHuio guCLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

e ANroputmbl M aNrOPUTMUYECKME A3bIKMU.

e OnepaumoHHble CUCTEMbI U UX GYHKUMMN.

o  ®yHKUMOHANbHAA cxema LUBM —cocTaB 1 HasHauyeHne pyHKUMOHANAbHbIX 6/10KOB.

e [laHHble, obpabaTbiBaeMble N XpaHUMble B LIBM.

e AGCTpaKTHble CTPYKTYpbl AAaHHbIX. YPOBHM ONUCAHUS.

e fI3bIKM NPOrpPaMMUPOBAHUA, CTPYKTYPa NPOrpammbl, TUMbI U CTPYKTYPbI AAHHbIX,
WHTErpMpoBaHHaA CMCTEMA NPOrpaMmMMpPOBaHKA, rpadryeckne cpeacTea A3blka.

e [IpoeKTUpoBaHUe N OTNaAKa NPOrpamm.

e HekoTopble MeToAbl MalWMHHbIX MAaTEMATUYECKUX BbluMCAEHNI. MpocTewme 3a8a4m:
a/IrOPUTMbI, CTU/Ib MPOrPAMMMPOBAHNA N 3PPEKTUBHOCTL NPOrPaMM.

OcHoBHasa nuTepaTypa:

1. A3bIKM M ncuncneHuns [TekcT] : neKummn No mat. NoruKe 1 Teopun anroputmos / H. K. BepewaruH,

A. lLleHb .— 4-e n3g., ucnp. — M. : MUHMO, 2012 .— 240 c.

UcTtopua

Lenb AMcuMnAnHbI:



dopmmpoBaHME Y CTYAEHTOB KOMM/IEKCHOTO NpeacTaBaeHns 06 nCTopuyeckom passuTtumn Poccuu, ee
MecTe B MMPOBOM 1 €BPONEerCcKon UMBUIN3ALNKN, CUCTEMATU3NPOBAHHbIE 3HAHUA 06 OCHOBHbIX
3aKOHOMEPHOCTAX MU 0COBEHHOCTAX BCEMUPHO-UCTOPUYECKOTO NPOLLECCa, C aKLLEHTOM Ha U3ydYeHue

ncropum Poccum

3a4a4m AUCUMNANHDI:

® 3HaHWE ABUXKYLIMX CUA U 3aKOHOMEPHOCTEN NCTOPUYECKOTO NPOLLECcCa; MecTa YeNoBeKa B
NCTOPMYECKOM MpoLLecce, NOANTUYECKOM OpraHmn3aLmm obLLecTBa;

® NOHMMAHWeE TPaAXKAAHCTBEHHOCTU M NATPMOTU3MA KaK NpesaHHOCTM cBoemy OTeyecTBy, CTPEMIEHNA
CBOMMM AEUCTBUAMM CNYKNUTb €F0 MHTEPECAM, B T.4. M 3aLLMTe HaLMOHANbHbIX MHTEepecoB Poccuu;

® BOCMUTAHME HPABCTBEHHOCTU, MOPAJIU, TOJIEPAHTHOCTY;

® NOHMMAHWE MHOT006pPa3nA KyAbTyp U LUBUAM3ALMI B UX B3AUMOLENCTBUN, MHOFOBAPMAHTHOCTM
NCTOPMYECKOTO NPOLLECCa;

* NMOHMMAHME MecTa U Poan 061acTn AeATeNbHOCTM BbINMYCKHUKA B 06LWECTBEHHOM Pa3BUTUN,
B3aMMOCBSA3M C APYTMMM COLMANBHBIMU MHCTUTYTAMMU;

* BblpaboTKa HaBbIKOB NOJly4e€HMA, aHaNM3a M 0606LEHNA UCTOPUYECKON MHDOPMALLUKN, YMEHMUA
JIOTUYECKM MbIC/TUT;

® TBOPYECKOE MbILUNEHNE, CAMOCTOATENIbHOCTD CYXKAEHWUN, MHTEPEC K OTEYECTBEHHOMY U MUPOBOMY

KY/ZIbTYPHOMY M Hay4HOMY Hacneamio, ero COXPaHEHMIO U MPEYMHOMEHMIO.

B pe3synbTate 0CBOEHUA AUCUMMNIMHBI 06yYaloLmMecs A0MXKHbI

3HaThb:

— OCHOBHble 3aKOHOMEPHOCTN UCTOPMYECKOro NpoLLecca;

— 3Tanbl UICTOPMYECKOro Pa3BMTUA Poccum, Nnepruoamnsanmio 1 XpoHoI0T10 ee NCTOPUK;

— MecTo 1 ponb Poccuu B UCTOpUK YenoBeyecTBa U B COBPEMEHHOM MUPE;

— OCHOBHble $aKTbl, COBbITUA, ABNEHUA U NPOLLECCHI, K/OYEBbIE AaTbl, reorpapuyeckne peanmm u
NnepcoHanumn UcTopmmn Poccum B X B3aMMOCBA3UN U B XPOHOJIOTMYECKOM NocaeA0BaTeNbHOCTY;

— NOHATUA U TEPMUHbI, OTHOCALWMECA K UCTopuKn Poccuu;

— OCHOBHble Npobaembl U UcTopuorpaPpuyeckne KoHLUENLMU OTEYEeCTBEHHOMN NCTOPUN.

YmeTb:



— aHanu3MpoBaTb Npobaemol NcTopun Poccum, yctaHaBAMBaATb NPUYMHHO-CEACTBEHHbIE CBA3Y;

— aHa/IM3MpPOBaTb M OLEHMBATb COLMANBbHYIO M SKOHOMUYECKYIO MHbOPMaLLMIO;

— NIaHMPOBATb U OCYLLECTBAATL CBOK AEATENbHOCTb C Y4ETOM PE3YNbTATOB 3TOFO aHaAN3a;

— COCTaBNATb pedepaThbl Mo 3a4aHHON TEMATUKE;

— MPaBUNbHO OLEHMBATb M OTOMPATbL HYXKHYIO MHGOPMALUIO, aHA/IM3NPOBATbL, CUCTEMATU3INPOBATL U
obobuaTh ee;

Bnapetb:

— 06LLEeHayYHbIMM U CneymanbHbIMU UCTOPUYECKMMIW METOAaMM, cnocobamm 1 cpeacTBamm
nccnenoBaHMin B 061acTM 0Te4ecTBeHHOM UCTOPUK;

— NpeAcTaBfeHUAMM O COOLITUAX POCCUMIACKON U BCEMUPHOW UCTOPUKN, OCHOBAHHbIMM Ha NpUHUMNE
NCTOPU3Ma;

— HaBblKaMM aHaIM3a UCTOPUYECKNX NCTOYHUKOB;

— HaBblKaMM MUCbMEHHOIO apryMeHTUPOBAHHOIO U3/10XKEHMA COOCTBEHHOM TOUYKM 3PEHUS;

— HaBblKaMW KPUTMYECKOTr0 BOCNPUATUA MHPOPMaLMN.

— 6330B0OM TEPMUHONOTUEN N MOHATUNHBIM annapaTom B 0bnactn nctopum Poccun.

K cogepKaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e UcTopma B cucteme coumanbHO-ryMaHUTapHbIX HayK. OCHOBbI METOA0/10TMN UCTOPUYECKON
HaYKMU.

e BocTouyHble cnasaHe. [peBHAA Pychb.

e MoHronbckoe 3aBoeBaHue u uro. Pycckne 3emnu B XII-XIV Bekax n esponeiickoe
cpefiHeBEKOBbe.

e Poccua B XV-XVII BeKax B KOHTEKCTE pPa3BUTMA €BPOMNENCKON LLUBMUAM3ALMM

e Poccua u mup B XVIII — XIX BeKax: NOnNbITKM MOAEPHU3ALMN N MPOMBbILNEHHbIA NEepeBOpPOT

e Poccma n mump B XX BeKe.

e Poccua n mup B KoHue XX — Havane XXI Beka

OcHoBHas nuTepaTypa:

1. Uctopusa Poccun [Teker] : yuebHuk ans sysos / A. C. Opnos [u ap.] ; Mock. roc. yH-T um. M. B.
JlomoHocoBa, UcTopuueckuii dak. — 4-e nsa., nepepab. u gon. — M. : Mpocnekr, 2015 .— 528 c.

2. XpectomaTua no uctopmm Poccun ¢ apesHelLIMX BpeMeH A0 Halmnx aHew [TekcT] : y4eb. nocobue
ana sysos / A. C. Opnos, B. A. leoprues, H. . eopruesa [n ap.] .— M. : Mpocnekr, 2000 .— 589 c.

3. Uctopua Poccunm [TekeT] : yuebHuk ana sysos / A. C. Opnos [n ap.] ; Mock. roc. yH-T um. M. B.



NomoHocoBa, Nctopuyecknin pak. — 4-e nsg,., nepepab. u gon. — M. : Mpocnekr, 2015 .— 528 c.

KBaHTOBaA mexaHuKa

LUenb AMCUMNANHDI:

AaTb CTyAeHTaM 3HaHMA B 061aCTU ONMCaHUA Pa3/INYHbIX KBAaHTOBbIX GU3MUYECKMX ABNEHNIA U METObI
MOCTPOEHMA COOTBETCTBYIOLLMX MaTeMaTUYECKUX MOAeNen, NOKasaTb COOTBETCTBME U
HEenpOTUBOPEUNBOCTb CUCTEMbI NMOCTYNATOB, NOJIOXEHHbIX B OCHOBY KBaHTOBOW Teopuu,
CYLLLECTBYIOLLMM SKCNEPUMEHTANbHbIM AaHHbIM, YTO NO3BOAAET CYUTATb TEOPUIO AOCTOBEpHO. [aTb
HaBbIKW, MO3BOAIOLLME MOHATL aAE€KBAaTHOCTb TEOPETUYECKOW MOE/IM COOTBETCTBYIOLLEMY

dunsnyeckomy ABAEHMUIO.

3a4a4m AUCUMNANHDI:

® 1M3y4yeHMe CBOMCTB TOYHO pellaemMblX 3a4a4-Moaeneit KBaHTOBOMEXaHUYECKUX CUCTEM;

® M3yyeHMEe NPUBAUKEHHbIX METOA0B PELEHNS 33434 KBAHTOBON MeXaHUKU;

® Y3yYyeHMe METOA0B ONUCAHUA CNOMKHbBIX CUCTEM, B TOM YUC/IE CUCTEM TOXKAECTBEHHbIX YaCTUL;
® OB/lafeHMEe MEeTOAAaMM KBAaHTOBOM MEXaHUKN A1A ONUCAHMA CBOMCTB PasNYHbIX PUINYECKMX

cucrem.

B pe3synbTaTe 0CBOEHUA AUCUMNAMHBI 06yYaloWwMecs AOMKHbI

3HaTb:

NOCTYNaTbl M MPUHLMMbI KBAHTOBOM MEXaHMKM, METO/bl ONUCAHNA KBAaHTOBbIX CUCTEM, CBA3b
COCTOSIHWI M ONepaToOPOB C HabAAAEMBIMU U U3MEPAEMbBIMU BEMYUHAMMU;

OCHOBHblE CBOMCTBA TOYHO PeLLaeMblX MOAENEN KBAHTOBbIX CUCTEM;

OCHOBHbIE NMPUBAUNKEHHbIE METOAbI PELIEHWA 33434 KBAHTOBOM MeXaHMKM: KBa3mKaaccuyeckoe
NPUBANNKEHWNE; CTALMOHAPHYIO U HECTALMOHAPHYIO TEOPUIO BO3MYLLEHW;

METO/bl ONUCAHMA CNOXKHbIX U HE3AMKHYTbIX KBAaHTOBbIX CUCTEM;

MeTobl 1 cnocobbl onucaHuA cucTem TOXAOECTBEHHbIX YaCTul, B KBaHTOBOM TEOPUMU,



MEeTO/bl ONMMCAHMA PacCeAHUA YacTuUL,; ONMCaAHME B3aUMOAENCTBMA 3/IEKTPOMATHUTHOTO U3TYYEeHUSA
C KBAHTOBbIMM CUCTEMAMM 3aPAL0B.

YmeTb:

onpeaenaTb SHEpPreTUYeCcKne CNeKkTpbl U BONIHOBbIE GYHKLMN B OAHOMEPHbIX CAy4YanXx;
onpeaensaTb cpegHue 3HayeHus (GUsmMyecKme BeNMUYMHBI) KBAHTOBbLIX CUCTEM, EC/IN U3BECTHbI UX
BOJIHOBblEe GYyHKLUMK;

onpeaenaTb COCTOAHUA U KNAaccuPULMpoBaTb IHEPreTUYECKUE CNEKTPbI YacTULbl B
CMMMETPUYHBIX MOTEHLMaNaX, B YaCTHOCTM, 061a4atoLWLMX aKCUaIbHOM M LLEHTPasIbHOM CUMMETPUEN;
NPUMEHATb KBa3UKNACCUUYECKOE NPUBAMKEHNE A5 OLLEHKU YPOBHEN SHEPTUN U BEPOSTHOCTEN
NPOXOXKAEHMA B OAHOMEPHbIX NOTEHUMaNax;

NPUMEHATb CTaLlMOHAPHYIO TEOPUIO BO3MYLLIEHWUI ANA HAXOXKAEHMUA NONPABOK K YPOBHAM 3HEPrUU
N BOHOBbIM QYHKUMAM;

NPUMEHATb HECTALLMOHAPHYIO TEOPMIO BO3MYLLEHWUNA ANA HAXOXKAEHUA BEPOATHOCTEN Nepexoaos
MeX Ay COCTOAHUAMMU;

peLwaTb 3a4a4M O HAX0XAEHNUN COCTOAHUN M SHEPTETUYECKOTO CNEKTPA CUCTEM MHOTUX, B TOM
yncae TOXKAECTBEHHbIX, YacTuL,;

BblUMCNATb AnddepeHUManbHble CEYEHMNA PACCEAHMA YACTUL, Pa3/IMYHbIMU NOTEHUMANAMMK;
onpeaenaTb BO3MOXKHbIE ONTUYECKME NEPEXOAbl MeXAY COCTOAHMAMM CUCTEM 3aPALOB U
OLLeHMBATb BPEMEHA *KU3HWN BO3DYKAEHHbIX COCTOAHUN.

Bnagpetb:

OCHOBHbIMM METOAAMM PeLLEeHMA 33434 O HAaXOXKAEHUM COCTOAHUI N IHEPTETUYECKUX CNEKTPOB
Pa3IMYHbIX KBaHTOBbIX CUCTEM;

HaBblKaMM TEOPETUYECKOTO aHA/IM3a peasibHbIX 33434, CBA3aHHbIX CO CBOMCTBAMM

MUKPOCKOMUYECKUX N HAHOCUCTEM, o6na,a,arom,v1x KaK ANCKPETHbIM, TaK N HENPEPbIBHbIM CNEKTPaMM.

K cogeprKaHunio gMCcUmMnAnHbI OTHOCATCA OCHOBHbIE pa3ze bl Kypca:

e YpaBHeHue LLipeanHrepa un ero cBoiicTBa

e BpemeHHas sBontouma GU3NYECKON cUCTEMBI

e  CMMMETpPUU B KBAHTOBOI MEXAHUKE N 3aKOHbI COXPaHEHUA

e Teopua yrnoBoro MOMEHTA M CINHA 3/IEKTPOHA

e 3apauva Asyx Ten. [iBukeHune B NoJse UeHTPaIbHO-CUMMETPUYHOIO NOoTEHUMANA.
e KBasuKnaccmnuyeckoe npubankeHme

e Atom BOgOpoaa

e TeopuAa NNHEINHOro rapMOHNUYECKOrO OCLUMANATOPA.



o [puém 3agaHnit

e HecraunoHapHasa Teopus BO3MyLLeHUI. [NpeacTaBneHne B3anmMoaencTema
e CrauMoHapHas Teopua Bo3mylLLeHUI. MeTog dyHKLMM [puHa.

e  OCHOBbI PeNATUBMUCTCKOM Teopun

e CucTeMbl TOXKAECTBEHHbIX YacTuL,. CNOXKHbIN aTOM

e CucTema 3/IeKTPUYECKMX 3apAL0B BO BHELLHEM 3/1€KTPOMArHUTHOM MoJie.
e TeopuA 3NEKTPOMArHUTHOTO U3YYEHUA

e Teopwusa pacceaHus.

e CnoxeHuve MOMEHTOB

o [puém 3agaHunit

OcHoBHasa nuTepaTypa:

1. Nangay N.4., Indwuy, E.M. KBaHTOBaA mexaHuKa. Hepenatueucrckas teopus. — M.: Hayka, 2002.
2. Meccua A. KBaHToBaa mexaHuka. — M.: Hayka. T. 1, 1978; T. 2, 1979.

3. benoycos HO.M. Kypc KBaHTOBOW MexaHWKKU. Hepenatusuctckaa Teopuma. yueb. nocobue. — M.:
M®TH, 2005.

4. Tannuknin B.M., KapHakos b.M., KoraH B.WN. 3agaun no kBaHTOBOM MexaHuKe. — M.: HayKa, 1981.
5. benoycos H0.M., Bypmuctpos C.H., TepHoB A./. 3agaum no TeopeTmyeckon pusmnke. —

Donronpyanbin: WO «MHTennekt», 2012.

KBaHTOBasa Teopua nona

Lenb gucumnavHbl:
- U3yYeHne MeToA0B KBaHTOBOM Teopuu nons u opmmnpoBaHme 6a3oBbIX 3HaHMI B 3TOM ob6nacTm

3HaHUA 414 AaNbHENLWEro UCNo/b30BaHUA B APYrMx 061acTAX COBPEMEHHOW TEOPETUYECKON GU3UKM.

3a/aun AUCLUNIUHBI:

0CBOEHME METOAO0B KBaHTOBaHWUA CBO60OAHbIX NONEN;

u3yyeHue S-MaTpUYHOro ONUCAHUA B3aMMOZLEWCTBYIOLLUX NONEN;
npuobpeTeHne HaBLIKOB NOCTPOEHMUA anarpamm PeliHMaHa;

o6yquMe BblYNCNEHUIO BepOﬂTHOCTEVI npoueccos C y4aCtem 3/1eMEHTAPHbIX YaCTULL.



B pe3ynbTaTte 0CBOEHUA ANCUMMNANHBI 00yYatoWMecs AOMKHbI

3HaTb:

- MPUHUMNbI KBAHTOBaHMA CBOOOAHbIX NONEN.

YmeTb:

- cTpouTb Anarpammbl PetHMaHa 1 Haxo4MUTb aMNANTYAbl NPOLLECCOB, BbIYNCAATL LWMPUHbI pacnagos
N ceYeHumAa NPoLLeCccoB pacceaHus.

Bnapetb:

- HaBblKaMM 0CBOEHUA 6obLLIOro 06bema MHGOPMALMKN, HAaBbIKAMU CaAMOCTOATE/IbHOM PaboThbl.

K cogepaHuUo ancumnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e BeaeHue. JlarpaHkes popmannsm, CMMMeTpPUM, Teopema HeTtep.

e [lelicTBUTENbHOE CBOBOAHOE CKansipHOe none. JlarpaH:KunaH, ypaBHeHMA Noss, CBOMCTBA
KNaccuyeckux pewweHnin. KomnnekcHoe ckanapHoe none

e  JNEeKTPOMarHUTHoe nose. JlarpaHxunaH, ypaBHEHMA N0JA, CBOMCTBA PeLLEHNI, KaNMBPOBOYHbIM
npuHumn. OcobeHHOCTM MacCUBHOFO BEKTOPHOIO MNOSA.

e [lone AnpakKa. MocTpoeHne ypaBHEHUN ABUKEHMA, MATPULbI JMpaKa, penaTMBMCTCKas
KOBAPWAHTHOCTb,

e CMMHOpPHOE nNpeacTassieHme rpynnol JlopeHua.

e [lone Aunpaka. CBoncTBa pelweHnid. JlarpaH:kes popmannsm. besmaccosoe cnMHOpHOE noJie.

e [IpyHUUNbI KBAHTOBAHMA BOJIHOBbLIX NoAeN. KaHOHMYecKoe KBaHTOBaHKe. OnepaTopHoe
KBaHTOBaHwMe. NpeactasneHune LpeanHrepa m MeiiseHbepra. PensatueBucTckas cxema
KBaHTOBAHMA.

e [lepecTaHOBOYHbIE COOTHOLWEHUA. KBaHTOBaHMe No ®epmun--Aupary n bose--IHLWTENRHY.
AMNAnTYAa COCTOAHUA B POKOBCKOM NPeACTaB/EHNM.

e KBaHTOBaHMWe cBOH6OAHOrO CKanApHoro nonsa. KBaHToBaHMe cBOBOAHOIO MacCMBHOIO
BEKTOPHOTIO NOAA.

e 0OcobeHHOCTN KBAaHTOBAHMSA 3/IEKTPOMArHUTHOrO NoNs.

e KBaHTOBaHMWe cBob6oaHOro Nons lMpaka. 3apaaoBoe conpsxKeHue.

e PT-npeobpasoBaHuA B KBaHTOBOW Teopun. CPT-Teopema

e JlarpaH:xeB popmannsm B TEOPUN B3aMMOAENCTBYOLWMX Nonen. MpUHUMNbI NOCTPOEHUA
NarpaHKnaHoB. KannbposoyHas cummetpua. MexaHnsm Xurrca.

e KBaHTOBaHWe B3aMMoZeNCTBYOWMX Nonen. NMpeacraBneHme B3anmogencTemns. S-matpumua, T-
nponssefeHne onepaTopoBs, CBOMCTBA S-MaTpULbl.

e Teopembl BuKka. ®yHKUMK MprHa cBOBOAHbLIX Nonen. 3anasapiBatollas ¢pyHKUmMA MpuHa
CKanApHoro nons.

e  O®yHKumu MNpuHa cBoboaHbIX Noneit. Mponaratop ckanapHoro nosad. Mponaratopbl APYrnx Nonei.

o [unarpammbl PeitHMaHa gnsa onepaTtopa S-matpuubl Ha npumepe Teopun n K3,

e [IpaBuna PeMHMaHa B UMMNY/IbCHOM MPOCTPAHCTBE A/19 MaTPUYHbIX 3/IEMEHTOB

e BbluMcneHue BepoATHOCTEN NPOLLECCOB

e [Ipumep BbIYNCAEHUA KOHKPETHOrO Npouecca



OcHoBHas antepatypa:

1. H.H.boronto6os, [.B.LLUnpKoB. BBeaeHMe B TEOPUIO KBAHTOBAHHbIX nonei. CobpaHme HayuHbIX
TpyAos B 12 Tomax. KBaHTOBasA Teopua. Tom 10. N3patensctBo MockoBcKoro YHusepcuteta, 2008 r.
2. M.MeckuH, O.Wpénep. BeeaeHne B KBaHTOBYIO Teoputo nona. Mxesck, HULL «PerynapHaa n
XaoTnyeckasa guHammka», 2001.

3. N1.4. Nanpgay, E.M. Indwwy,. Teopusa nona. dusmataunt, 2012.

KomnbtloTepHble TeXHON0ruun

Llenb gucunnaunHel:
M3yyeHne ocHOB MHPOPMATUKKN, MPOrPaMMUPOBAHNA U KOMMbIOTEPHOTO MOAEIMPOBAHMUA B

NPUNOKEHUN K ¢M3VIH€CKVIM 3ada4vyam.

3a4a4m AUCUMNANHDI:

® OCBOEHMeE CTyZeHTammM 6a30BbIX 3HAHUIN B 061aCTU MHPOPMATUKY;

* NpuobpeTeHme CTyAeHTaMM 3HaHUIN B 061aCTM NPOrpammMpPOBaHNS U KOMIMbIOTEPHOTO
MOAENNPOBAHUSA;

® OKa3aHMe KOHCYAbTaLMn U MOMOLLM CTyAEeHTaM NPU OCBOEHMM A3bIKOB NPOrPamMMmMPOBaHUS,
pa3paboTKe afIrOPUTMOB W HaNMCaHNUM KOMMbIOTEPHbIX NPOrpamm;

* NpuobpeTeHme HaBbIKOB MOLEIMPOBaHNA Ha KOMNbloTepe GpU3NYecKMX 3a4au.

B pesynbTaTe 0CBOEHWA AUCLMMNIMHLI 0ByYatowmeca S0MXKHbI

3HaTb:

¢byHAAMEHTANbHbIE MOHATUA, 3aKOHbI, TEOPUU MHGOPMATUKU U KOMNBLIOTEPHOTO MOZENMPOBAHUS;
NOPALKMN YNCNIEHHbIX BE/IMYMH, XapPaKTEPHbIE A/19 COBPEMEHHbIX KOMMbIOTEPOB U BbIYUC/IEHMI HA
HUX;

COBpPEMEHHbIE NMPOBAEMbI GUBUKU, XUMUW, MATEMATUKM.

YmeTb:



abcTparnpoBaTbCa OT HECYLECTBEHHOTO NPU MOAENUPOBAHUM PeasibHbIX PUIUYECKUX U
MaTEMATUYECKUX CUTYyaUMIA;

NONb30BaTbCA CBOMMM 3HAHMAMMW ANA pelweHna GyHAAMEHTAIbHbIX M NPUKNALHbIX 334aY;
NPOU3BOAUTb YNC/IEHHbIE OLLEHKM N0 NOPAAKY BE/IUUYMHbI;

[EeNaTb KaYeCTBEHHbIE BbIBOAbI NPU Nepexoae K Npeae/bHbIM YCI0BUAM B U3y4aemblx npobiemax;
BMAETb B TEXHUUYECKUX 3a43a4ax GU3MUYECKOe CoAepKaHUe U MaTEMATUUECKUE MOLENN;

ocBauBaTb HOBble NpeaMeTHble 061acTH, TeOpeTUYECKME NOAXOAbI U BbIYUCNTENIbHBIE METOAMKY;
3pPeKTMBHO NCNONb30BaTb MHPOPMALMOHHbBIE TEXHOIOTUU U KOMNBIOTEPHYIO TEXHUKY AN1A
OOCTUKEHMA HEOBXOANUMBIX TEOPETUHECKUX U NPUKAALHBIX PE3YNbTATOB.

Bnapetb:

HaBblKkaMu ocBoeHMA 6oablioro o6bema MHPopmaunu;

HaBblKaMM CaMOCTOATENbHOMN PaboTbl B UHTEpHETE;

KY/1IbTYpOI NOCTAHOBKN N MOAENNPOBaHMA PUINYECKMX 3a4aY;

HaBblKaMM rPaMOTHOM 06paboTKM pe3ynbTaTOB pacyeTa U CONOCTABAEHUA C AaHAIMTUYECKUMMU
OaHHbIMU;

NPaKTUKOWN UCCNEeA0BaHUA U PELUEHUA TEOPETUYECKUX U MPUKIALHbIX 3a4aY;

HaBblKaMW KOMMNbOTEPHOIO aHa/1IM3a pea/ibHbIX 3a4a4.

K cofepaHuio gucLMnANHbI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e OnepaumoHHble cuctembl UNIX 1 WINDOWS.

e [lpuKnagHoe nporpammmpoBaHme B onepaumoHHon cucteme UNIX.

e KomnbloTepHoe moaennpoBaHue pU3MYECKMX NPOLLECCOB.

e KomnbloTepHoe MoaenmMpoBaHue GpU3NYECKUX NPOLECCOB (MPOAOKEHME).

OcHoBHasa nuTepaTypa:

1. OnepaumoHHasn cuctema UNIX [Tekct] : yueb. nocobue gna sysos / A. M. Pobauesckuir, C. A.
HemHtioruH, O. /1. Ctecuk .— 2-e usa., nepepab. n gon. — CN6. : EXB-Metepbypr, 2005, 2007, 2010
.— 656 cC.

2. AHanutnyeckasn reometpua [TekcT] : yuebHUK ana By308 / B. A. UnbuH, 3. . Mo3HAK .— 6-e n3a,,

ctepeotun. — M. : duamaraut, 2001 .— 240 c.



KpaTHble uHTerpanbl U Teopua nona

LUenb AMCUMNANHDI:
OanbHeMlllee 03HaKOM/IeHWe CTYAEeHTOB C MeToAamMn MaTeMaTUYeCcKoro aHanmsa, popmMmmpoBaHUE Y HUX

AO0Ka3aTe/ZIbHOro 1 10rm4ecKoro mblllneHunA.

3a4auv ANCUMNANHDI:

e hpopmUupoBaHMe y 0BYyUaOLLIMXCA TEOPETUYECKUX 3HAHWUI N MPaKTUYECKMX HAaBbIKOB B 3a4a4ax
noucka 6e3ycnoBHOro M YCI0BHOTO 3KCTPEMYMOB GYHKLMU MHOTUX NEPEMEHHbIX, TEOPUU MepPbI U
WHTerpana, Teopum nons;

® NOArOTOBKA C/yLIATeIel K U3YYEHMIO CMEMKHbIX MaTEMATUUYECKUX ANCUMNTIINH;

* NpuobpeTeHme HaBbIKOB B NPUMEHEHUN METOA0B MaTEMaTUYECKOro aHann3a B GpM3nKe U Apyrux

ecTeCTBeHHOHay4HbIX AgncumnanmHax.

B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0ByYaroLWLMecs AOMKHbI

3HaTb:

Teopemy 0 HeABHOM PYHKLMY;

onpeaeneHuns sKCTpemyma GyHKUMM MHOTUX MEePEeMEHHbIX U YCIOBHOTO SKCTpemymMa GyHKLUM MHOTUX
nepemMeHHbIX NPWU HAIMYUK CBA3EM, HEOOXO4MMbIE U AOCTAaTOYHbIE YCIOBUA B 334a4aX HAXOXAEHUS
6€e3yCcnoBHOrO, a TaKXkKe YC/I0BHOMO SKCTPEMYMa NPU HaNYUKN CBA3EN;

onpeaeneHne KPaTHOro MHTerpana PumaHa, Kputepuii MHTErPUPYEMOCTU PYHKLMK, AOCTaTOYHOE
YCNIOBME NHTErpUpyemocTm GyHKUMM, CBOMCTBA MHTETPUPYEMBIX QYHKLUIM, TEOPEMY O CBEAEHUU
KpaTHOro UHTerpana K NoBTOpHOMY, GU3MYECKNE NPUNOKEHUA UHTETPana;

OCHOBHble paKTbl 1 hopMybl Teopum nonsa (popmynsi MpuHa, OcTporpagckoro-raycca, Crokca),
$u3nyeckmnii cmbicn Gopmyn TeEOpUKM NOAA.

YmeTb:

-UccnenoBaTb Ha IKCTPEMYM GYHKLMM MHOTUX NEPEMEHHDIX;

-pewaTb 334341 Ha YCIOBHbIN 3KCTPEMYM METOAOM MHOXUTeNel JlarpaHxa;

-BbIYUCNATb MHTEFPaN OT PYHKLMN MHOTUX NEPEMEHHDbIX MO MHOXECTBY;

-YMETb peLwaTtb NpuKnagHble d)msmqecr(we 3a4a4un: BbIYMNCNATb MaCCy Te/la, MOMEHTbI UHeEpUUNn, 06BbEMBI



nT.m.

-NPUMEHATb GOPMY/bl TEOPUU NONA ANA PeLleHUs MaTeMaTUUECKMUX 3a4a4: BblYMCAEHNE MHTErPanos,
HaxoXKaeHue nnowaaei u o6bEMOB Ten, NNoLlaael NOBEPXHOCTEN;

-NPUMeHATb GopPMYy/bl TEOPUM NONA ANA pelleHns GU3MYECKUX 3a4a4: NPOBEPKa NOTEHUNAIbHOCTHU U
CONEHONAANbHOCTU MOAA, HAX0XKAeHWe PaboTbl N0A NPU ABUMKEHUM MaTepPUaNbHON TOUKN U T.M.;
-yMeTb NPOBOAUTb BbIYMCAEHUNS C ONepaTopom Habna.

Bnapetb:

JTornyeckmm mbllleHMEM, METOlaMWN AOKa3aTeNbCTB MaTeMATUYECKMX YTBEPIKAEHUA.

HaBblKamu BbIUNC/IEHUA UHTErPasIOB U HaBblKaMU MPUMEHEHUA TEOPEM TEOPUN MONA B
MaTeMaTUYECKUX U UBUYECKUX MPUIOKEHUAX.

YmeHnem nosib3oBaTbCA HeO6XO,ﬂ,VIMOI\/’I nMTepaTypoﬁ ANnAa peweHnAa 3aaad.

K cogepKaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e Teopema 0 HeABHOM PyHKLUMHU

e be3ycnoBHbIM aKcTpemym. Heobxoanmble U AOCTaTOUHbIE YCI0BUSA

e YC/NIOBHbIN 3KCTPEMYM PYHKLIUN MHOTUX NEPEMEHHbIX MPU HAaZIMYMK CBA3K: UCCief0BaHWe Npu
nomoLum GyHKLMM JlarpaHKa. Heobxoanmble U AOCTAaTOUHbIE YCA0BUSA

e KpaTHbIlh MHTErpan 1 ero CBOMCTBA

e KpuBonuHenHble uHterpansl. Popmyna MpuHa.

e [loBepxHoCTU. [TOBEPXHOCTHbIE MHTErpansl.

e Teopwusa nona: dopmynbl OcTporpaackoro-raycca n Ctok

OcHoBHasa nuTepaTypa:

1. /lekumn no matemaTumyeckomy aHanmsy [Tekct] : B 2 u. : y4eb. nocobue ans sy3os. 4.2 /T. E.
MBaHoB ; M-Bo 06pasoBaHus Poc. Pegepaumm, MocK. PU3MKO-TEXH. UH-T (roc. yH-T) .— 2-e u3a,,
ncnp. — M. : Usg-8o M®TH, 2004 .— 230 c.

2. JleKumn no matematmyeckomy aHanmay [Tekct] : [B 2 4.]. Y. 2 : yueb. nocobure Ans BY30B : pek.
YMO M®TU /T. H. Akosnes .— M. : duamatauT, 2001 .— 480 c.

3. KpaTKuii Kypc matemaTMyeckoro aHanmsa [Tekct] : yuebHuk ans sysos / J1. [1. Kyapsasues .— 3-e
nsg., nepepab. — M. : dusmataut, 2002 ,2003, 2005 .— T. 2 : AnddepeHunanbHoe 1 UHTerpasbHoe
ncuncnenma pyHKUMM MHOTUX NepeMeHHbIX. FapMoHUYecKnin aHanms. - 2002. - 424 c.

4. Kypc matemaTunyeckoro aHanmsa [Tekcr] : yueb. nocobue gna sysos / A. M. Tep-Kpukopos, M. U.



LWabyHWH .— 5-e usa. — M. : BUHOM. J1ab. 3HaHuii, 2013 .— 672 c.

5. COo0opHMK 3a4a4 No maTtemaTuyeckomy aHanmsy [TekcT] : B 3 4. Y. 3 : PyHKLMN HECKONIbKMX
nepemeHHbIx : yueb. nocobue ans sysos / /1. 4. Kyapsasues [n ap.] ; nog pea /1. [. Kyapsasuesa .—
M. : Hayka : ®usmatamt, 1995 .— 496 c.

6. becos O.B. JleKunn No maTemaTn4yeckomy aHanmsy. — M.: dusmartaut, 2014,

7. Netposuny A.KO. JleKuum no matematmyeckomy aHanmsy. 4.3. M.: MOTU, 2013.

JlnHeitHan anrebpa

Llenb gucunnanHel:

O03HAKOMJIEHME C/yLlaTeNell C OCHOBAMM JIMHENHOM anrebpbl U NOAFOTOBKA K U3YYEHUIO APYTUX
MaTeMaTMYECKNX KypcoB — AnddepeHumnanbHbiX ypaBHEHUI, Teopur GYHKLMIA KOMNAEKCHOTO
nepemMeHHOro, ypaBHEHU MaTemaTnyeckon pusmkmn, pyHKLUMOHANbHOTO aHaIn3a, aHa/IMTUYECKOM

MEXaHUKN, TeEOPeTUYECKO PU3MKN, METOLOB ONTUMAJIBHOIO YNPaBAEHMA N Ap.

3agauv gUCcUMNANHbI:

npuobpeTeHune cnywaTeNaMmn TeEOPETUYECKUX 3HAHUIM U NPAKTUYECKMX YMEHUI U HABbIKOB B
o621acT MaTpUUHOI anrebpbl, TEOPUU NIMHENHBIX MPOCTPAHCTB;

NOArOTOBKA CNYLIATENEN K U3YYEHMIO CMENKHbIX MAaTEMATUUYECKUX ONCLUNINH;
npuobpeTeHne HaBbIKOB B NPUMEHEHUM METOA0B aHANIUTUYECKON B GU3UKE U ApYTUX

€CTeCTBEHHOHAYYHbIX ANCLMUMNINHAX.

B pe3synbTaTe 0CBOEHUA AUCUMNAMHBI 06yYaloWwMecs AOMKHbI

3HaTb:

onepaummu ¢ MaTpMLAMKU, METOAbI BbIMMCNEHWUA PaHra MaTPULLbl M AETEPMUHAHTOB;
TeopeMmbl O CUCTEMAX JIMHENHbIX YypaBHEHUI KpoHeKkepa-Kanennu n dpegronbma, npasumio
Kpamepa, obuiee pelieHne CUCTEMbI IMHENHbIX YPaBHEHW;

OCHOBHbIE OnpeaeneHna n Teopemsl O JINHENHBIX NPOCTPaHCTBAaxX N NOANPOCTPAHCTBAX, O



JNINHEHbIX 0TOOPaXKeHMAX TIMHENHbIX NPOCTPAHCTB;

onpeaeneHns U OCHOBHbIE CBOMCTBA COHOCTBEHHbIX BEKTOPOB, COBCTBEHHbIX 3HAYEHU,
XapaKTepPUCTUYECKOro MHOTOY/EHa;

npuBeaeHMe KBaapaTUYHOM GOPMbl K KAHOHMYECKOMY BUAY, 3aKOH UHEPLIUKN, KpUTEPUI
CunbsecTpa;

KOOPAMHATHYIO 3aMMUCb CKAaNAPHOro NpoM3BeAeHUs, OCHOBHbIE CBOMCTBA CaMOCONPAMKEHHbIX
npeobpasoBaHuii;

OCHOBbI TEOPUWN JIMHENHBIX NPOCTPAHCTB B 06beMe, obecneunBalowem nsydyeHne aHaMTM4eckomn
MEXaHWKK, TeopeTUYeCcKon GU3UKM U METOA0B ONTUMA/IbHOTO YIPaBAEHMA.

YmeTb:

NPOu3BOAUTb MATPUUHbIE BbIYUCIEHUA, HAXOAUTb 0O6PATHYIO MaTPULLY, BbIYUCIATb AETEPMUHAHTSI;
Haxo4uTb YNC/TIEHHOE PELUEHME CUCTEMbI IMHENHbIX YPaBHEHUM. HAXOA4UTb COBCTBEHHbIE 3HAYEHUA
N cOBCTBEHHbIE BEKTOPbI IMHENHbIX MPeobpas3oBaHMii, MPUBOAUTL KBaApPaTUYHYIO GopMy K
KaHOHUYECKOMY BUAY, HAXOAUTb OPTOHOPMUPOBAHHbIN 6a3nc U3 COBCTBEHHbIX BEKTOPOB
CaMOCONpPAKEHHOrO NpeobpasoBaHus;

OnepupoBaThb C 31IEMEHTAMMU U MOHATUAMM IMHENHOTO NPOCTPAHCTBA, BKAOYAsA OCHOBHbIE TUMbI
3aBMCMMOCTEN: INHENHble onepaTopbl, BUNMHENHbIE U KBagpaTUYHble GopMbl.

Bnagets:

OOLMMM NOHATUAMMU U ONPEAENEHUAMM, CBA3AHHBIMU C MAaTPUYHOM anrebpolr;

reoMeTpUYecKon MHTepnpeTaLMen CUCTEM JIMHEMHbLIX YPAaBHEHUI U UX PELLIEHUA;

NOHATUAMM JIMHEMHOTO NPOCTPAHCTBA, MAaTPMUUHOM 3aNUCbIO NOANPOCTPAHCTB U OTOOpaKeHui;
BEAEHUAMM O NPUMEHEHMUAX CNIEKTPA/IbHbIX 3aJaY;

NPUMEHEHUAMM KBaZpaTUUHbIX GOPM B reOMETPUN U aHANN3E;

NOHATUAMM COMNPAXKEHHOTO U OPTOrOHaNbHOIO NpeobpasoBaHuUs;

NPUMEHEHMUAMWN EBKNNAOBON METPUKM B 3a[1a4ax reOMETPMM M aHaNN3a, PasNIUYHbIMU
NPUIOKEHUAMN CUMMETPUYHOI CNEKTPasIbHOM 3a4auu;

YMEHMEeM Mo/1b30BaTbCA HEOOXOAMMON NUTEPATYPON ANA peLleHNs 3aa4 NOBbILEHHOW TPYAHOCTH

(B BApMaTMBHOW YacTu Kypca).

K cogeprKaHunio gMcumMnanHbl OTHOCATCA OCHOBHbIE pa3genbl Kypca:

e  MaTpuubl M CUCTEMbI IMHENHbIX YPABHEH U
e JIMHelHOe NPOCTPaAHCTBO



e JIMHelMHble 3aBUCMMOCTM B IMHEMHOM NPOCTPAHCTBE

e HennHeWHble 3aBUCUMOCTU B IMHEMHOM NPOCTPaHCTBE
e EBKAMA0BO NPOCTPAHCTBO

e  YHUTapHOe NPOCTPAHCTBO

OcHoBHasa nuTepaTypa:

1. Kypc aHannTMyeckoit reomeTpun 1 NnHeliHoli anrebpsl [TekcT] : y4ebHUK ans sysos / . B.
beknemuwes .— 12-e u3g,, ncnp. — M. : dusmataut, 2008, 2009 .— 312 c.

2. AHanuTMYeckan reomeTpua u MHeHan anrebpa [Tekct] : 8 2 u. : yueb. nocobue ans syzos. 4.1/
A. E. YMHOB ; M-B0 06pa3oBaHua u Haykun Poc. deaepaummn, MocK. pU3NKO-TEXH. UH-T (roc. yH-T .—
2-e u3g,, ucnp. n gon. — M. : Usg-so MPTU, 2006 .— 272 c.

3. AHanuTMYecKan reomeTpus U NnHelHaa anrebpa [TeKkcr] : B 2 u. : y4eb. nocobue ans Bysos. Y. 2 /
A. E. YMHOB ; M-B0 06pa3oBaHua u Haykun Poc. deaepaummn, MocK. pU3NKO-TEXH. UH-T (roc. yH-T .—
2-e u3g,, ucnp. n gon. — M. : Usg-so MPTU, 2006 .— 298 c.

4. Jlekuum no aHa/IMTUYECKON reoMeTPUM U NTNHENHOM anrebpe [TekcT] : yueb. nocob. ; pek.
Yy.-meTog,. cos. MPTU / B. U. Yexnos ; M-Bo obpasosaHusa PP, Mock. ¢pu3.-TeXH. UH-T (roc. yH-T .—
M : M®TU, 2000 .— 260 c.

5. C60pHUK 3a4a4 N0 aHAIMTUYECKO reomMeTpun U AnHeHoi anrebpe [TekcT] : yueb. nocobue / 1. A.
beknemumwesa, A. 0. MNeTtposuy, N. A. Yybapos ; nog pea. [. B. beknemuwesa .— 2-e nsg,, nepepab.

— M. : ®DUSMATJ/INT, 2001 .— 496 c.

JInHelHble ycKopUutenum

Llenb gucunnamnHeol:
- n3yyeHue GU3NYECKMX OCHOB JIMHENHbIX YCKOpUTENE 31eKTPOHOB U MOHOB, NprMobpeTeHne HaBbIKOB

MCNONb30BaHUN NONYHEHHbIX 3HaHW B pa60Te, B TOM Y1C/Ne Ha YCTaHOBKax 6asoBoi OopraHnsauunun.

3a4auun ANCUMNNIUHDI:

— OCBOEHME CTyAeHTaMM 6a30BbIX 3HAHWUIM B 061aCTU NIMHEMHBIX YCKOpUTene;



— npuobpeTeHne TeopeTUYECKMX 3HaHUI B 061aCTU N3yYEHMA COOTBETCTBYHOLLMX TUMOB BOJIHOBOAOB,
pe30HaTOPOB, YCKOPAIOLWMX CTPYKTYP;

— OKa3aHWe KOHCYNbTaLMA U MOMOLLM CTYAEHTaM B NPOBeAEHUM COBCTBEHHbIX TEOPETUYECKUX U
OPUEHTUPOBAHHBIX Ha MPAKTUYECKOE NPUMEHEHME NCCNeA0BAHMIA B 061aCTM TEOPUM U NPAKTUKK
NCNO/Ib30BaHMA NIMHEHbIX YCKOpUTene;

— npuobpeTeHne HAaBbIKOB NPUMEHEHUA NOYYEHHbIX 3HAHUIA B CMEMKHbIX U MEXAMCLUNANHAPHbIX

HAY4HbIX obnacrax.

B pe3ynbTate 0CBOEHMA ANCLMMNIMHBI 0ByYaroLWLMecs AOMKHbI

3HaTb:

byHAaMeHTaIbHbIe NOHATUA, 3aKOHbI, TEOPUM KNACCUYECKOW U COBPEMEHHOW GU3MKMY;

NOPAAKMN YNC/IEHHDbIX BE/IMYUH, XapaKTePHble A/1A Pa3/INYHbIX Pa3aenos GU3nKu;

COBpPEMEHHbIe Npobaembl GU3UKM U MaTEMATUKMK;

ob6wue noaxoabl K pelleHmnto NPpUKNaLHbIX U TEOpPEeTUYECKMX 3a8a4 B obnactu 1Y,

OCHOBHbIE NONOXKEHUA U METOAbI TEOPUU IMHEMHBIX YCKOPUTENEN, NPUMEHAEMbIE ANA CO34aHUA U
3KCMJlyaTauMu Pas/INYHbIX 3N1EKTPOPU3NYECKMX YCTAHOBOK.

YmeTb:

abcTparnpoBaThbcA OT HECYLLLECTBEHHOIO NPU MOAEIMPOBAHNKN peasibHbiX GUSNYECKUX CUTYaLMIA;
Noab30BaTbCA CBOMMM 3HAHUAMM A1A pelleHna GyHAAMEHTANbHbIX U NPUKAAAHbIX 33434 U
TeXHO/I0rM4yeCKmnx 3agau,

[enaTtb NpaBubHbIE BbIBOAbI U3 CONOCTAaBAEHMA Pe3ybTaTOB TEOPUN U IKCNEPUMEHT];
NPOW3BOAUTb YNCTIEHHDBIE OLEHKM MO NOPAAKY BENUYUHDI;

[enaTb KayeCTBEHHbIE BbIBOAbI NPU Nepexoe K NpeaeibHbIM YCI0BUAM B U3y4aemblx npobiemax;
BMAETb B TEXHUYECKUX 3a4a4ax GU3MYECKoe coaepKaHue;

ocBauBaTb HOBble NpeaMeTHble 061aCTH, TEOPETUYECKME NOAXOAbI U IKCNEPUMEHTANbHbIE
METOAMKM;

NoJiy4aTb HaWyyLlLME 3HAYEHUA NAaPaMETPOB IMHEMHbIX YCKOPUTENEN Pa3IMYHOIO Ha3HaAYeHUA U
NpaBUAbHO OLLEHMBATb CTEMEHb UX AOCTOBEPHOCTY;

3P PeKTMBHO NCNONBb30BATb NOJIYYEHHbIE 3HAHUA, UMEIOLLMECA METOAbI PELUeHUA 3a4a4

INEKTPOANHAMUKN ONA AOCTUXKEHUA HEO6XO,CI,MMbIX TEOPETUYHECKUX N NPUKNAAHbIX PE3YNbTATOB.



Bnagetb:

HaBblKkaMuM 0CBOeHMA 60ablIoro o6bema MHPopMaLnu;

HaBblKaMM CaMOCTOATE/IbHOM PaboTbl B Nabopatopum u MHTepHeTe;

KYy/NIbTYPOW NOCTaHOBKMU U MOAENNPOBaHUA GpU3MYECKMX 334aY;

HaBblKaMM rPaMOTHON 06PabOTKM Pe3yNbTaToB OMNbiTa M CONOCTaBAEHMA C TEOPETUYECKUMM
OaHHbIMU;

NPaKTUKOWN UCCNEA0BaAHUA U PELIEHNA TEOPETUYECKUX U NMPUKNALHbIX 3aaY;

HaBblKaMM TEOPETUYECKOrO aHa/IM3a peasibHbiX 3a[a4, CBA3aHHbIX C CO3AaHMEM CUCTEM IMHENHbIX

yckoputenei ana dyHaameHTanbHbIX, MPUKNAAHBIX U MEeAULUNHCKUX NMPUMEHEHUN.

K cofepraHuio gUCLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

e Ob6uwMme cBeAEHUA O NNHENHBbIX YCKOPUTENAX. ICTOYHMKM 3apsArKeHHbIX YacTul,.
e YcKopsAtowme cuctembl n cuctemol BY nutaHua J1Y.

o  doKkycupytowas cmctema. JMarHoCTMKa nyyka.

e BaKyymHasa cuctema.

e  CunbHOTOYHbIe JTY ANnA HEUTPOHHbIX UCTOYHMKOB spallation.

o [IpyMeHeHMe yCKopUuTenen B AAEPHOM sHePreTUKe.

e MeToa BCTPEYHbIX MYy4YKOB. JIMHENHbIe Konnanaepsbi.

e ERL

OcHoBHasa nuTepaTypa:

1. Thomas P. Wangler. RF Linear Accelerators (Wiley Series in Beam Physics and Accelerator
Technology). Wiley-VCH, Berlin, 2008.

2. fo6peuos .M. YcKkoputenm 3apsarKeHHbIX YacTUL, B SKCNEPUMEHTAIbHON PU3MKE BbICOKMX

3Hepruin. MUOU, 2004.

MeTtoa MoHTte-Kapno B agepHoit pusuke

Lenb AMcumMnAnHbI:

- U3/10XKeHMe TeXHUKN metoga MoHTe Kapno NMPUMEHUTENDBHO K 3a4a4amM O B3aMMOAeVICTBMM Yactuy, C

BellLeCTBOM;



- popmmpoBaHMe 6a30BbIX 3HAHMIN ANA Aa/IbHEALWEro NCNOAb30BaHMA B ANCUMMIMHAX
eCcTecTBEHHOHAYy4YHOro coaeprkaHus;
- popmMmpoBaHME MATEMATUUYECKON KyAbTypbl, MCCNEA0BATENbCKUX HABbIKOB M CNOCOOHOCTH

NPUMEHATb 3HAaHNA Ha NPAaKTUKE.

3a4a4m AUCUMNANHDI:

obuiee npeacraBneHue o naketax nporpamm FLUKA, GEANT, MARS, MCNPX, PHITS,

SHIELD;.

N3/10XKEHNE HEKOTOPbIX Pa3AeN0B TEOPUN BEPOATHOCTEN M MATEMATUUYECKOWN CTAaTUCTUKK,
HeobxoamMmbIx ana metoga MonTte Kapno;

OCHOBHbI€ aNropUTMbl MOAE/IMPOBAHUA CNYYANHbIX BE/IMUMH C 3a4aHHbIM 3aKOHOM pacnpeaeneHus;
HEKOTOpbIe TUNUYHbIE 334341 MOLENNPOBAHUA AAEPHO-PUINYECKMX NPOLLECCOB U PErncTpaLmm

pe3ynbTaToB.

B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 0byYatowmecs A0NKHbI

3HaTb:

NOHATUA TEOPUU BEPOATHOCTEN MU MaTEMATUYECKOMN CTAaTUCTUKK, UCMOJIb3YEMbIE B METOAE
MoHTe-Kapno;

OCHOBHbI€ NPUeMbl MOJENMPOBAHMNA C/TyHaMHbIX BE/IMUUH C 3aaHHbIM 3aKOHOM pacnpeaeneHums;
¢dur3nyeckne npubankeHua, NpMHATbIE NPU MOAENNPOBAHMM B3aUMOLENCTBMA YaCTHL, C BELLLECTBOM
N ALEPHbIX PeaKkLMi NPU BbICOKMX SHEPTUSX.

YmeTb:

abcTparnpoBaTbCA OT HECYLLECTBEHHOIO NPU MOAENIMPOBAHUM peanbHbIX PUINUECKUX CUTYaLIUN;
CTPOUTb MaTeMaTUUYECKME MOAENN NPOLECCOB B3aUMOAENCTBMA YaCTUL, C BELLLECTBOM;

LenaTtb NpaBu/ibHble BbIBOAbI M3 CONOCTAB/IEHUA PE3Y/IbTaTOB PACYETOB U SKCNEPUMEHTA;

BMAETb B NPUKAAAHbIX 334a4ax GU3NUYECKoe CoOAEPKaHUE;

3pPEKTUBHO MCNONB30BATb KOMMbBIOTEPHYIO TEXHWUKY AN AOCTUNKEHUA HEOOXOAMMbBIX
TeopeTnyecKMx U NPUKNALHbLIX pe3y/bTaTos.

Bnagetsb:

HaBblKaMM CAMOCTOATENIbHOM pa3pa60TKM KOMMbIOTEPHbIX NPOrpamm;



HaBblKaMu 0CBOeHMA 60/bloro o6bema MHPopmaLuuu;
HaBblKaMM NOCTAHOBKM HayYHO-UCCNELOBATENbCKUX 334a4 M KOMMbIOTEPHOTO MOAE/IMPOBaHNA B

obnactu B3aMMOAeﬁCTBMﬂ 4acTtui, C BEWECTBOM.

K cogeprKaHunio gmMcumnanHbl OTHOCATCA OCHOBHbIE pa3aenbl Kypca:

e BgegeHue B metog MoHTe - Kapno

e HenpepbiBHbIE N AUCKPETHbIE CAyYaliHble BE/IMYMHDI.

e MeToabl MOAENMPOBAHMA C/TYYalHbIX BENMYMH C 3a4aHHbIM 3aKOHOM pacnpeaeneHus.
e BbluncneHune uHterpanos metogom MoHTte-Kapno.

e HekoTopble TUNMYHbIE 33341 MOAENNPOBAHMA B AAepHON dU3MKe.

e Peructpayma pesynbTaToB MOAE/IMPOBAHUA.

e MogagennpoBaHue MHOro4YaCTUYHbIX MPOLLECCOB.

OcHoBHas MTepatypa:

1. H.M.Cobonesckuit. MeToa MoHTe Kapno B 3afia4ax 0 B3aMMOAENCTBUM YACTUL, C BELLLECTBOM.
YuyebHoe nocobue, AN PAH, Mockea, 2007, ISBN 978-5-94274-027-5, 158 cTp.

2. I.A.Muxainos, A.B.BontuiueK. YncneHHoe cTaTtucTmyeckoe moaenvmposaHue. Metogpbl

MoHTe-Kapno. - M.: «Akagemuar», 2006.

MeToAbl AeTEeKTUPOBAHUA HEUTPUHO U HEMTPUHHAA acTPodU3MKa

Llenb gucunnamnHel:

- OCBOEHME CTYyAEeHTaMM TEOPETUYECKUX M IKCMEPUMEHTA/IbHbIX OCHOB HOBbIX 0bnacTelt GU3NKKM 1
aCTPOHOMUU — HEUTPUHHOM GU3UKM U aCTPOHOMMUM (acTPOPU3NKKN) BLICOKUX U CBEPXBLICOKUX
SHeprun, B TOM YMC/e aNbTEPHATUBHbLIX METOL0B AETEKTUPOBAHUA KOCMUYECKUX HEUTPUHO BbICOKUX U

CBEPXBbICOKUX 3Hepr141‘/'1.

3a4auun AUCUMNIUHDI:

dopmupoBaHue y CTyaeHTOB 6a30BbIX 3HAHWI B 061aCTU GU3UKM KOCMUYECKUX STyyeit u GU3MKK



B3aMMOAENCTBMI 31eMEHTAPHbIX YacTuL, HeobXoANMBbIX AN Pa3pPaboTKM HAyYHbIX OCHOB HEATPUHHOM
OU3UNKM BbICOKMX U CBEPXBbLICOKMX IHEPTUIN B KOCMUYECKMX SIy4aX U HEMTPUHHOM aCTPOHOMMMU
(acTpodum3MKM) BLICOKMX U CBEPXBBICOKUX SHEPTUIA;

obyyeHue CTyaeHTOB MmeToay BbICTPbIX PacyeToB (OLLEHOK) CeYEHUN CUIbHBIX B3aUMOAENCTBUM
aAPOHOB C POXKAEHNEM ME3OHOB - UCTOYHMKOB HEUTPUHO BbICOKMX IHEPTUIA, a TaKKe ceyeHul
pa3IMYHbIX NPOLECCOB 3/1EKTPOMArHUTHbIX B3aMMOAENCTBMA FAMMA KBAHTOB M 3apAXKEHHbIX YacTuULL;
obyyeHue CTyAeHTOB (B pamMKax TEOPUM 3N1EKTPOCNabbIX B3aMMOAENCTBUIM) pacueTam BEPOATHOCTEM
pacnaaoB me3oHoB ¢ 0bpa3zoBaHMEM HEMTPUHO, pacyeTam NOTOKOB aTMOCHEPHbIX HEMTPUHO U CeYEHUI
B3aMMOAENCTBUN HEMTPUHO C BELLLECTBOM - HYK/IOHAMU U 3/IEKTPOHAMU;

N3yyYeHne 3KCNePUMEHTANIbHbIX METO0B AETEKTUPOBaHMA aTMOCHEPHbIX HEUTPUHO U MOUCKOB
NMOTOKOB HEWTPUHO BbICOKMX IHEPTUI OT acTPOPU3UYECKMX MCTOYHUKOB B NMOA3EMHbIX IKCMEPUMEHTaX
(McTopuMYecKMe acneKTbl Pa3BUTMA NOA3EMHON HEUTPUHHOWM GU3UKM, MOA3EMHbIE CUUHTUNNALMOHHbIE
N YepeHKOBCKUE AEeTeKTOPbI - HEMTPUHHbIE Teneckonbl B CCCP, CLUA, Espone, AnoHun, UHauw,
pe3ynbTaTbl SKCNEPUMEHTOB C aTMOCHEPHBIMU HENTPUHO);

N3y4yeHMEe TEOPETUYECKUX U IKCMEPUMEHTANbHbIX Npobaem co3gaHUA KpynHOMAcLITabHbIX
YepEeHKOBCKMX HEWTPUHHBIX TEJIECKOMOB HOBOTO MOKOJIEHUSA (C Maccamun MULLIEHEN B MUAIMAPAbI TOHH
n 6onee): YePEHKOBCKMX AETEKTOPOB B NPO3PaYHbIX /ibAax AHTapKTUAbI, HAa 6OAbWKNX TyOUHAX B
CpeausemHom mope 1 B o3epe baiikan;

M3y4yeHue anbTePHATUBHbIX METOA0B AETEKTUPOBAHNA HEUTPUHO M TEKYLLMX Pa3paboToK
a/IbTEPHATMBHbIX LETEKTOPOB KOCMUYECKUX HEUTPUHO SKCTPEMASIbHO BbICOKMX IHEPIUI, @ MUMEHHO: -
rMOPOAKYCTUYECKUX AeTEKTOPOB B MMPOBOM OKeaHe, pagno AeTEKTOPOB HEMTPMHO B MaccMBax
aHTapPKTUYECKOro Nbaa, opbuUTaNbHOro (ONTUYECKOTO) AeTEKTOPa HEUTPUHO, B3aMMOAENCTBYIOLWMX C
aTmocdepoin 3emnu, PaanmoacTPOHOMUYECKMX AETEKTOPOB HENTPUHO, Bombapampyowmx JIyHy;
MHPOPMALMA O CMEXKHbIX 3a4a4aX HEMTPUHHOM aCTPOHOMMM Y TaMMa aCTPOHOMMUU BbICOKUX
3HEPruin 1 0 BO3IMOXKHOCTAX 3TUX BeTBEN ACTPOHOMMMU B UCCNEA0BAHNM FNaBHbIX Npobaem
AcTpodU3nKKM 1 KocMmosiorum (pesiMKToBble YacTuLbl, CKPbITasa macca U BceneHHoM 1 ap.);
nHdopmauus o nposoanmbix B UAAN PAH (coBmecTtHo ¢ OUAN) B pamKax nporpammebl
dyHAAMEHTaNbHbIX UCCNeL0BAHUIN MO HEUTPUHHOM GU3NKe MHHOBALMOHHbIX Pa3paboToK HOBbIX

nonynposogHUKOBBIX JIaBUHHbIX d)OTOAVIO,CI,OB N AEeTEKTOPOB 4acCTul, Ha UX OCHOBeE.

B pe3synbTaTe 0CBOEHMA AUCLUNANHDI o6yqa|ouj,mecn AOONXKHbI



3HaTb:
MECTO U po/b 06LMX BONPOCOB GU3NKM B HAaYYHbIX UCCNEA0BaAHUAX;

coBpemeHHble Npobaembl HEUTPUHHON GU3MKK U acTPOPU3UKMK;

TeopeTuMyeckme mogenv GpyHaameHTaIbHbIX B3aMOAEMUCTBUIM 3/1eMEHTAPHbIX YacTuLL;

NPUHLMNbI CUMMETPUN U 3aKOHbI COXPAaHEHWS;

HOBEWLINE OTKPLITUA B GU3UKe U acTpodu3mKe.

YmeTb:

3P PeKTMBHO NCNOb30BATb HA MPAKTUKE TEOPETUYECKME KOMMOHEHTbI HAYKNU: MOHATUA, CYXKOEHUSA,
YMO3aK/O4YEHUSA, 3aKOHbI;

npeACcTaBUTb NAHOPAMy YHUBEPCAbHbIX METOA0B U 3aKOHOB COBPEMEHHOM PU3UKY;
NAaHMpPOBaTb ONTUMAJ/IbHOE NPOBEAEHME IKCNEPUMEHTA.

Bnagetb:

NJIaHNPOBAHMEM, NOCTAaHOBKOWN M 06PabOTKOM pe3ynbTaToB GU3NYECKOTO IKCNEPUMEHTA;

Hay4YHOWN KapTUHOM MMPa;

HaBblKaMM CaMOCTOATENIbHOMN PaboTbl;

MaTeMaTUYECKMM MOAENNPOBaHMEM PUBNYECKUX 3a4au.

K cofepaHuio gucLMNANHBI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e BBegeHue B GU3MKY KOCMUYECKUX NYYEN.

e dyHAaMeHTa/bHble B3aMMOAENCTBUA YACTULL: pacyeTbl BEPOATHOCTEN UX B3aMMOAENCTBUIA Ha
OCHOBEe MeToa pasMepHOCTEN.

e ATmMOCdepHble MIOOHbI U HENTPUHO.

e [loa3eMHble HEMTPUHHbIE SKCNEPUMEHTbI.

e KpynHomacwTabHble YepeHKOBCKME HEUTPUHHbIE AETEKTOPbI (HEMTPUHHBIE TENECKONMbI) NOA,
BOZOW W1 BO NibAy.

e A/bTepHaTMBHble KPYNHOMACLITabHble HEATPUHHbIE TENECKOMbI: FTMAPOAKYCTUYECKUE,
pagnoBoOIHOBbIE.

e [amma acTPOHOMMA BbICOKMX IHEPTUIA, acTPodU3NYECKME UCTOYHUKN FTaMMa KBAHTOB.

e HeNTpMHHAA aCTPOHOMMA BbICOKMX SHEPTUI, acTPOPU3NYECKME NCTOUHUKM HEATPUHO.

e «CTaHpapTHaA Mmoaenb» paHHel BceneHHoM, «60NbLLION B3PbIBY.

e PenunkToBble YacTULbl. CKpbITad Macca U «TeMHasa aHeprua» BceneHHo.

e MHHOBALMOHHbIE Pa3paboTKM B paMKax nporpammbl GyHAAMEHTaNbHbIX UCCAef0BaHUM
«®U3nKa HEUTPUHOY.

OcHoBHas uTepaTypa:



1. BaltHbepr C. MeuTbl 06 okoH4YaTenbHol Teopumn (M.: URSS, 2008)
2. dunsmkKa anemeHTapHbIX YacTul, B Nnpeaasepun bonbloro AapoHHoro Konnaiigepa (M.: URSS,
2011)

3. KpacHuKos H., MatBees B. HoBas ¢pu3nKka Ha bonbliom agpoHHom Konnagepe (M.: URSS, 2011)

MeTtoAabl 3KcnepumeHTaNbHOU PU3MKKN

LUenb AMCUMNANHDI:

CbOpMMpOBaHMe 6a30BbIX 3HAHWUM NO CI)M3M‘-IECKMM OCHOBam MeToA0B 3KCI'IepVIMeHTaJ'IbHOV1 ¢M3MKM.

3a4a4m AUCUMNANHDI:

® OCBOEHMeE CTyZeHTammM 6a30BbIX 3HaHUN B 061aCTU GM3NYECKUX OCHOB U METO0B
3KCNepUMEHTaIbHOM GU3UKY;

* NpuobpeTeHne CTyAeHTaMKn 3HAHUI B 061aCTU NPUJIOKEHNI METOA0B IKCNEPUMEHTA/IbHON PUIMKY;
® OKa3aHMe KOHCYbTalMi U MOMOLLM CTyAeHTam B NpoBeAeHUM COBCTBEHHbIX SKCNEPUMEHTA/IbHbIX
nccnenoBaHui;

* NnpuobpeTeHne HaBbIKOB KONMYECTBEHHbIX OLLEHOK OCHOBHbIX NapaMeTPOB, XapaKTePM3YIOLMX

MEeTOoAbl U CPeaCcTBa U3MEPEHUA.

B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0ByYatoLLMecs AOMKHbI

3HaTb:

byHAaMeHTaIbHbIEe MOHATUA U 3aKOHbI PUBUKY;

NOpPAAKM YNCAEHHDBIX BE/IMYMH, XapaKTepHble 418 Pa3/InyHbIX Pa3aenoB GU3nKY;

COBPEMEHHbIE METOAbI SKCNEPUMEHTANbHOM GU3UKY;

OCHOBHble CBOMCTBA NPUBOPOB 1 060PYA0BAHUSA, UCMONBL3YIOLLMXCA B SKCNEPUMEHTANbHOM PU3MKe.
YmeTb:

abcTparnpoBaTbCa OT HECYLECTBEHHOTO NPU MOAENMPOBAHUM peasibHbIX PUUYECKUX CUTYALLUIA;

no/1b30BaTbCA CBOMMMU 3HAHUAMU ONA pelleHnA dDYHAaMEHTallebIX, NPUKNagHbIX U



TEXHO/IOMMYECKMX 33434 SKCNEPUMEHTANbHON GUSKKM;

AenaTb NpaBu/bHblE BbIBOAbI U3 COMOCTaBEHUA PE3YNbTaTOB TEOPUN MU SKCNEPUMEHTA;
NPOM3BOAUTb YNC/IEHHbIE OLLEHKM NO NOPAAKY BENNUYMNHBI;

3 PEKTUBHO UCMONBL30BaTb MHPOPMALMOHHBIE TEXHONIOTMU Y KOMMbIOTEPHYIO TEXHUKY ANA
AOCTUXKeHUA HEO6XOLI,VIMbIX 3KCNepMMeHTa/IbHbIX pe3y/ibTaTOB,

BMAETb B TEXHUYECKUX 3aga4ax GpU3nYecKoe coaepraHue;

rPamMoTHO GOPMYINPOBATL IKCNEPUMEHTA/IbHYIO MOCTAaHOBKY 3a4auMu.

Bnagpetb:

HaBblKkaMuM 0CBOeHMA 60ablIoro o6bema MHPopMaLnu;

KYy/NIbTYPOW NOCTaHOBKMU U MOAENNPOBAHUA 33434 B PU3NUECKOM IKCMEPUMEHTE;
HaBblKaMM FPAaMOTHOMN 06pPabOTKN Pe3yNbTaTOB M3MEPEHUI U CONOCTABAEHMSA UX C

TeopeTn4eCKMMnN AaHHbIMU.

K cofepraHuio guCLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

e BepeHue.

e  OCHOBHble CBOWCTBA U3MEPUTEIbHO-PETNCTPUPYIOLLMX CUCTEM. BO3aeicTBME N OTK/IMK B
JIMHEMHbIX cuctemax. AnnapaTHasa GyHKLMA U CBA3b BXOAHOIO U BbIXOL4HOIO CUTHAN0B.

e  OCHOBHble CBOMCTBA U3MEPUTENbHO-PETNCTPUPYIOLLMX cucTeM. KoadduumeHT nepegaun,
aMNAUTYAHO-4acTOTHasA U $pa30BO-4aCTOTHAN XapPaKTEPUCTUKN. CBA3b BXOAHOMO U BbIXOAHOIO
CUrHanos B pypbe-npocTpaHCTBe.

e OCHOBHble CBOMCTBA U3MEPUTEIbHO-PETUCTPUPYIOLLMX cucTeM. OCOBEHHOCTU NIMHENHbIX CUCTEM
C OrpaHMYeHHOM NOJI0COM NPONYCKaHMUA.

e  OCHOBHble CBOWCTBA U3MEPUTENbHO-PETNCTPUPYIOLLMX cUCcTEM. Teopus MHbopMaLUK B MeToaax
3KCnepumeHTaNbHOM GUNKN.

e  OCHOBHble CBOMCTBA U3MEPUTENIbHO-PETMCTPUPYIOLLMX cucTem. MeToabl U3mepeHus
napameTpPoB U3MEPUTENIbHO-PEFUCTPUPYIOLLUX CUCTEM.

* lccnepoBaHne MMNYAbCHbIX NpoLeccoB. MeToabl U3mepeHMsa BbICTPONPOTEKAIOLWMX NPOLLECCOB.

o doTorpaduyeckne metToabl UCCAEAOBAHMA U CKOPOCTHas GpoToperncTpaums.

e MeToabl dbypbe-onTUKKU 1 dypbe-cnekTpockonuun. OCHOBHbIE NPUHLMNbLI Pypbe-onNTUKN.

e UHTepdepomeTpusa 1 TeHEBblE METOAPbI.

e [onorpaduyeckme meToabl U3MepeHus.

e  30HOMPOBAHME 3/EKTPOMArHUTHBIMW BOJTHAMM.

e PeHTreHOBCKMWE U3MepeHus.

e KopnycKynspHble METOAbl USMEPEHUS.

e MeToabl 06paboTKM pe3ybTaToB U3MEPEHUN.

OcHoBHas uTepaTypa:



1. MeToabl nccnenosBaHuii B SKCNepUMeEHTanbHON ¢pusmke [TekcT] : yueb. nocobue ans sy3os / M. U.
NeprameHT .— M. : UHTennekr, 2010 .— 304 c.

2. TexHMKa 1 NpaKTUKa cnekTpockonuu [TekcT] : [yueb. nocobue ana sysos] / A. H. 3aiigens, I'. B.
OcTpoBsckas, t0. N. OctpoBckuii .— M. : Hayka, 1976 .— 392 c.

3. BeegeHue B Pypbe-onTuky [Tekct] = Introduction to Fourier optics : [ yueb. nocobue gnsa sy3os] /
K. l'yameH ; nep. c anra. B. 1O. Naauuykoro, M. I. Fonosesn ; nog pea. I'. . Kocoyposa .— M. :

Mwp, 1970 .— 364 c.

MHOI’OMEprIVI dHaNu3, UHTEerpaszabl U paabl

Llenb gucunnanHol:

AiBnserca dopmmpoBaHne 6a30BbIX 3HAHUIM NO MaTeEMaTUYECKOMY aHaNN3y A1a Aa/ibHENLEero
MCMOJIb30BaHMs B APYrMx 06/1acTaAX MaTeMaTUYECKOTo 3HAHUA N AUCUUNINMHAX C eCTeCTBEHHOHAYYHbIM
cofepaHnem; GopmMpoBaHME MAaTEMATUYECKOM KYNbTYpbl, MCCNEA0BATENBCKMX HAaBbIKOB U

cnocobHocTn NMPUMEHATb 3HAaHWA HA NPAaKTUKeE.

3agaum ANCUMNANHDI:

npuobpeTeHune cnywaTensiMmm TEOPETUYECKMX 3HAHWUI U NPAKTUUYECKUX YMEHUI U HABbLIKOB B
obnactu Teopumn npeaenos, AnddepeHUManbHOro U MHTErpPasibHOMO MCYUCIEHNS, TEOPUMN PAAOB;
NOArOTOBKA CAYLLATENIEN K U3YYEHUIO CMENKHbIX MaTeMaTUUYECKUX AUCUMIINH;

npuobpeTeHne HaBbIKOB B MPUMEHEHUN METOA0B MaTEMATUYECKOrO aHaNn3a B GM3nKe U gpyrux

€CTeCTBEHHOHaY4YHbIX AgncumnanmHax.

B pe3ynbTate 0CBOEHMA ANCLMMNIMHBI 0ByYaroLWLMECs AOMKHbI

3HaTb:

CBOMCTBA PYHKLUMIN MHOTUX NEPEMEHHbBIX, NOHATUA Npeaena, HENPEPbIBHOCTU, YACTHbIX
Npon3BoAHbIX U auddepeHumana;

CBOICTBa onpegeneHHoro nHTerpana PumaHa, HecobCTBEHHbIX UHTErpanos, KpMBOI]MHeﬁHbIX



WHTErpasnos, CBOMCTBA YNC/OBbIX, PYHKLUMOHANbHbIX U CTENEHHbIX PALOB;

NPU3HAKU CXOAMMOCTU HECOBCTBEHHbIX MHTErPasIoB CO CTEMEHHbIMU, 10rapUOMUYECKUMMU U
3KCMOHEHUNaNbHbIMM OCOBEHHOCTAMM; aHANOTNYHbIE MPU3HAKN CXOAMMOCTU YNCNOBBIX U
bYHKLMOHaNbHbIX PASOB;

OCHOBHbIE Pa3/IoXKeHUA 3n1eMeHTapHbIX GYHKUMI B pag Teitnopa.

YmeTb:

BbIYMC/IATb YACTHbIE NPON3BOAHbIE NEPBOTO U BbICLLIMX NOPALKOB OT GYHKLMMA MHOFUX
nepemMeHHbIX (B YaCTHOCTU, 3afaHHbIX HEABHO); UccienoBaTh anddepeHUMpyeMocTb GYHKLUMIA;
BbINOJIHATL 3aMeHY NepemMeHHbIX B AnddepeHumanbHbIx ypaBHeHUAX (0ObIKHOBEHHbIX U C
YaCTHbIMM NPOU3BOAHbBIMM);

BbIYMC/IATL ONpeaesieHHble MHTErpasbl U KPUBONIMHENHbIE MHTErPanbl (B YaCTHOCTU, BO3HMKalOLWME
B reOMeTPUYECKNX U PU3MYECKMX 3a4a4ax);

nccnefoBaTb CXOAMMOCTb YNCIOBBIX PALOB, PABHOMEPHYIO CXOAMMOCTb PYHKLMOHABbHBIX PASOB;
pacKnagblBaTh 31IeMeHTapHble PYHKLMN B CTEMEHHbIE PALbI U HAXOAUTb UX PAAMYCbl CXOOUMOCTMU.
Bnagetb:

annapatom anddepeHunanbHOro UCYNCNEHNA GYHKLMIA MHOTUX NMepPeMEHHBbIX, @ TaKXKe annapaTom
WMHTEerpasbHOro NCYMUCNEHUA AN1A PEeLIEHMA PaA3/INYHbIX 33434, BO3HMKAOWUX B GU3UKE, TEXHUKE,
9KOHOMMKE W APYruxX NPUKNAAHbIX ANCUUNANHAX;

NOHATMEM PAaBHOMEPHOM CXOAUMOCTU GYHKUMOHA/bHbIX PAAOB 419 060CHOBAHMUA HEKOTOPbIX

MaTeMaTMYeCcKnx npeobpasoBaHnil, NpUMeHaembIx B pusnke

K cofepaHuio gucLMnANHbI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

o [nddepeHumnanbHoe ncuncneHne GyHKLMIA MHOFUX NePEeMEHHbIX
e OnpepfeneHHbll UHTErpas, ero NpUMMeHeHue

e HecobCTBEHHbIN MHTErpan

e Yucnosble paabl

e  DyHKUMOHANbHbIE NOCNELOBATENILHOCTU U PALDI

e CreneHHble psaabl

OcHoBHas auntepatypa:
1. /lekuun no matematnyeckomy aHanmsy [Tekct] : B 2 u. : yueb. nocobue ans sysos. Y. 1/T. E.

MBaHoB ; M-Bo 06pa3oBaHuMA U Hayku PO, MOTU .— 2-e u3a,, ucnp. — M. : sg-so MOTU, 2004



.—359c.

2. Kypc matemaTtuyeckoro aHanmsa [Tekct] : yueb. nocobue ans sysos / A. M. Tep-Kpukopos, M. U.
WabyHuH .— 5-e n3g. — M. : BUHOM. /1a6. 3HaHui, 2013 .— 672 c.

3. C60pHUK 3a4a4y No matemaTuyeckomy aHanusy [Tekct] : 8 371.T. 1: Mpeaen. HenpepbIBHOCTb.
OnddepeHumpyemocts / /1. A. Kyapasues [u ap.] .— 2-e usa., nepepab. n gon. — M. : dusmataur,
2010, 2012 .— 496 c.

4. C60pHMK 33434 No maTemaTmyeckomy aHanmsy [Tekct] : B 3 T. T. 2 : IHTerpanbl. Pagbl : yyeb.
nocobue ana sysos / /1. [I. Kyapasues [u ap.] .— 2-e u3a., nepepab. n gon. — M. : dusmatamt, 2003,
2009, 2012 .— 504 c.

5. C60pHUMK 3a4a4 No maTemaTuyeckomy aHanusy [Tekct] : B 3 4. Y. 3 : PyHKUMU HECKONBKUX
nepemeHHbIX : yueb. nocobue ana sysos / /1. [. Kyapsasues [v ap.] ; nog pen 1. A. Kyapssuesa . —
M. : Hayka : ®usmartaumt, 1995 .— 496 c.

6. becos O.B. JleKunn No maTemaTu4ecKkomy aHanumsy. — M.: dusmartaut, 2014,

7. NeTposuy A.1O. JleKumm no matemaTmyeckomy aHanusy. Y.2. MHOromepHblii aHanans, MHTerpasbl 1

pagbl. — M.: MOTH, 2012.

HeiiTpoHHasa ¢pusmnka

Lenb gMcuUMnAnHbI:

- OCBOEHMeE CTyAeHTaMn GyHOAMEHTaNbHbIX 3HaHMI B 061aCTM HEMTPOHHON N AQEPHOI PUINKK,
HENTPOH-AAEPHbIX B3aMMOLENCTBUIM, OCHOB PU3NKM KOHLEHCMPOBAHHOIMO COCTOAHMUS,
3KCNEepPUMEHTaNbHbIX METOA0B UCCNeA0BaHUI CTPYKTYPbl A4ep 1 TBEPAbIX Te/, a TaKKe obnacreit nx

NPaKTU4YeCKoro npumeHeHumA.

3agauv gUCUMNANHDI:

dopmmpoBaHuMe 6a30BbIX 3HAHWUI B 061aCTU HEUTPOHHOMN, AAEPHOMN U GU3UKM TBEPAOIO TENA KaK
AVCLMNINHDBI, UHTErpupytowei obLiedusnyeckyro 1 obLLeTeopeTUYecKyto NoAroToBKY GU3MKOB U
obecneuymBatoLell TEXHOIOTMYECKME OCHOBbI COBPEMEHHbIX MHHOBALUMOHHbIX chep AeATeNbHOCTH;
0byyeHune CTyAEHTOB NPUHLMNAM U METOAAM COBPEMEHHbIX IKCNEPUMEHTANIbHBIX UCCIEA0BaHUMI U

CO34aHNA COOTBETCTBYHOLWNX yCTpOﬁCTB, BblABNEHUA 0COBEHHOCTEN NX d)yHKLI,MOHa}'IbeIX



XapPaKTEePUCTUK U UX NPUMEHEHNA Ha BA30BbIX MCCNeA0BaTEeIbCKUX YCTaHOBKAX (CTaLlMOHAPHbIX U
MMMNYAbCHbIX PEAKTOPaX, UMMNYJIbCHbIX HEMTPOHHbIX MCTOYHUKAX C 3/IEKTPOHHBIMU N MPOTOHHbLIMMU
ApanBepamu 1 T.4.);

dopmupoBaHME NOAXOA0B K BbINOJHEHUO CAMOCTOATENbHbIX UCCNef0BaHUIA CTYAeHTaMN B
06/1aCTN HENTPOHHOWN, AAepHON GU3NKM U DUBUKN TBEPAOTO Tesla B pamMKax BbiMyCKHbIX paboT Ha

cTeneHb 6akanaspa.

B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0byYaroLLMecs AOMKHbI

3HaTb:

MEeCTO M po/ib 06LWMX BONPOCOB AAEPHON N HEUTPOHHOM GU3MKM B HAYUYHbIX MCCAEA0BAHUSAX;
TeopeTmyeckme mogenu GyHaaMeHTaIbHbIX MPOLLECCOB U ABNEHWUIN B A4EPHOM U HEMTPOHHOM
dU3MKe 1 ee NPUNOKEHUAX.

YmeTb:

3¢ EKTUBHO MCNONb30BaTh Ha MPAKTUKE TEOPETUYECKME 3HAHUA U IKCNIEPUMEHTA/IbHbIN ONbIT
HEeNTPOHHOM, AaepHOM OGU3NKN N PU3MKKN TBEPAOFO TEN];

paboTaTb Ha COBPEMEHHOM 3KCNepuMeHTasbHOM 060pyA0BaHUY;

NAaHMPOBATb ONTUMA/IbHOE NPOBEAEHME IKCNEePUMEHTA.

Bnagpetb:

NnJIaHMPOBaHMEM, NOCTAaHOBKOM M 06paboTKOM pe3ynbTaToB GU3MYECKOTO SKCNEPUMEHTA;
HaBblKaMM CaMOCTOATE/IbHOM paboTbl B 1abOPaTOPUM HA COBPEMEHHOM 3KCMEPUMEHTANIBHOM
obopyaoBaHuu;

MmaTeMmaTuyeCkMm moaenmpoBaHnem ¢M3M‘1€CKMX 3adau.

K cogeprKaHunio gMCcUmMnAnHbI OTHOCATCA OCHOBHbIE pa3ze bl Kypca:

e BBepeHue.

e (CBOWCTBa HEWNTPOHa.

®  /ICTOMHWKM HEWTPOHOB.

e  dopmupoBaHME CNEKTPOB HEMTPOHOB.

e MeToabl onpeaeneHna CNekTPoB HEMTPOHOB.

e [leTeKTOpbl HEMTPOHOB.

e lccnepoBaHmA CBOMCTB AAEP C MOMOLLbIO HEUTPOHOB.

e TennoBble HENTPOHbLI B U3y4EHUN CTPYKTYPbI U ANHAMUKUN TBEPALIX TEN U HKUAKOCTEN.



e [lpaKTnyeckoe NpUMeHeHNe HENTPOHOB.

OcHoBHasa nutepatypa:
1. B.C. OKyHeB, «OCHOBbI NPUKNAAHOM AaaepHON GU3NKK U BBeAEHWE B GU3MKY ALEPHbIX PEAKTOPOBY,
M3pgatenbcteo MITY nm.H.3. baymaHa, Mocksa, 2010

2. «<HAHOTEXHONOIMNWM», B. banabaHos, N. banabaHos, Mocksa, 9KCMO, 2010.

O6wan pusmka: KBaHToBasA PpuU3MKa

Llenb gucunnaunHel:
OcBoeHue cTyaeHTammn 6a30Bbix 3HaHMI B 06/1aCTVM KBaHTOBOW GU3MKKN ANS AaNbHENLLEro U3yYeHus
COOTBETCTBYIOLUUX Pa3aeN0B TEOPETUUYECKON PUNKM, a TaKKe Yr1ybeHHOro U3yyeHus

$yHAAMEHTAIbHbIX OCHOB COBPEMEHHOWN PUIMKM.

3agauv gUCUMNANHDI:

e dbopmupoBaHme y obyyatowmxca 6a3oBbIX 3HAHMI U NOHATUI B 0613aCTU KBAHTOBOM MEXaHWUKM U
dU3nKK

e dopMMpoBaHME YMEHMI U HABLIKOB MPUMEHATb U3yYeHHble TEOPETUYECKME 3aKOHbI U
MaTeMaTUYECKME NHCTPYMEHTbI ANA pelleHmns 33434 KBAHTOBOW GU3MKM

e bopmupoBaHme 06LedU3UYECKON KyNbTYPbl: YMEHUA BblAENATb CyLLeCTBEHHbIE dU3MYECKUNe
ABNEHUA U NpeHebperaTb HeCyLWEeCTBEHHbIMMK; YMEHUSA NPOBOAUTL OLEHKN GU3UYECKUX BENNYNH;

YMEHUNA CTPOUTb HpOCTeVIUJMe TeopeTndyeckmne moaenun, onmncbisatouine ¢M3MH€CKM€ npoueccsobl.

B pe3synbTaTe 0CBOEHMA AMCLUNANHDI o6yqa|ouj,mecn AOTXKHbI
3HaTb!

dDYH,D,aMEHTaIIbeIe 3aKOHbI U NOHATUA KBAHTOBOM MEXaHUKMH, a TaKXKe rpaHnLbl Ux



NPUMEHUMOCTH:

OCHOBHbIE UAEN U NOHATUA: KOPMYCKYNAPHO-BOHOBOM Ayannsm, BOSIHbI Ae-bponnsa, npuHumn
HeonpeaenéHHoctun MeseHbepra, BONHOBasA GyHKLMA, BEPOATHOCTHAA MHTEPMPETALLUA BOJTHOBOM
$YyHKUMM

dyHOaMeHTabHble KBAHTOBbIE 3KCNepuMeHTbl: oToaddeKT, adpdekT KomnToHa, andpakums
PEHTrEHOBCKOTO U3/TyYEHUA N NEKTPOHOB MPU OTPAXKEHUMN OT KPUCTANIZIMYECKUX CTPYKTYD,
NUHTeppepeHUMs 3NEKTPOHOB (B TOM YMC/Ie O4HOYACTUYHAA), IMHENYATbIE CNEKTPLI MCMYCKAHMA U
MOr/IOLLLEHMA aTOMOB, TYHE/IMPOBAHWUE, U3Ny4YeHMe abCoNOTHO YEPHOro Tena.

XapaKTepHble BPEMEHHbIE U MPOCTPAHCTBEHHbIE MACLUTabbl, Ha KOTOPbIX NPOABAAIOTCA KBAaHTOBbIE
ABNEHUA.

nocTtynatbl bopa gns aToma BOAOpOAa M KBasuKknaccuyeckoe npubnamxkenune bopa-3ommepdenpaa.
BOJIHOBOE ypaBHeHue LLpéamnHrepa ana 3BoOLUN BOTHOBOW QYHKLMM BO BPEMEHMU, a TaKxkKe ans
onpeaeneHuns CTauMoOHAPHbIX YPOBHEN IHEPIMM KBAHTOBOM CUCTEMDI.

3aKOHbl KBAHTOBAHMA YaCTO BCTPEYAOLMXCA TUMNOB ABUXKEHMA: OAHOMEPHbIN FAPMOHUYECKUA
OCUMNNATOP, KBAHTOBbIM POTATOP, 3/IEKTPOH B aTOMe BOA0POAa.

0CO6EHHOCTM B3aMMOAENCTBMA KBAHTOBbIX YaCTUL, C MOTEHLMANbHBIMU AMaMK U Bapbepamu.
TyHenupoBsaHue.

rTMPOMArHUTHOE COOTHOLLEHME U CBA3b MENXKAY MEXaHUYECKUM U MarHUTHbIM MOMEHTAMM

YTO TaKoe OpbUTaNbHbIN U CMMHOBbIA MOMEHTbI, CBA3b TOHKOTO PacLLEenIeHnsa B CNeKTpax
N3/1ly4eHMA aTOMOB CO CMUH OpOUTaNbHbIM B3aUMOAENCTBUEM

YTO TaKOEe CBEPXTOHKOE pacLLenIeHNe U CIUH aTOMHOTO Aapa

CBA3b CTAaTUCTUKM GEPMUOHOB C NPaBUIOM 3anpeTa MNayim n 06mMeHHbIM B3auMOAeNCTBUEM.
MpaBuna XyHAa 3an0AHEHUA aTOMHbIX 060/104eK

OCHOBHble 3aKOHOMepHOCTU 3dpdeKTa 3eemMaHa. CNoXKHbIA U NPocToM 3ddeKTbl 3eemaHa. ABneHua
MarHuTHoro pesoHatca. (MNP n AMP)

4TO TaKOe KanenbHaa u 060104eYHas Moaenn aToMHOro agpa. imetb npeacTaBneHne 0 CUAbLHOM
B3aMMOAENCTBMM. 3HATb XapaKTepHble pasMepbl aTOMHbIX SAEP U BE/IMYUHBI SHEPTUIA CBA3M ALep.
YTO TaKOe KBAPKOBbIM COCTaB NPOTOHA W HEUTPOHA

4TO TaKOe PaAMOaKTUBHbLIN pacnag. Anbda-, 6eTa- n ramma- pacnag,. Umetb npeacrasneHve o
6MON0rMYECcKoi ONaCHOCTU PASMOAKTUBHOIO pacnasa.

Y70 Takoe cnaboe B3aMmogencTeme, 0CObeHHOCTM beTa-pacnaza, BPeEMs KMU3HU HEMTPOHA, NOHATUE

06 aHTUHENTPUHO.



OCHOBHbIE NMOJIOXKEHUA TEOPUM PaCCEAHNA HEMTPOHOB Ha TAXKE/bIX AAPaX (pe30HaHCHOEe U
Hepe3oHaHCHOe B3aMMO/ENCTBMA, MOHATME COCTABHOIO AApa)

OCHOBHbI€ MOJIOKEHMA KBAHTOBOM ONTUKNU: POTOHbI, BbIHYKAEHHOE U CNOHTAaHHOE U3/TyYeHue,
¢du3smKa paboTbl nasepos, dopmyna MnaHKa ana nsnyyeHns abcontoTHO YEPHOro Tena.

YmeTb:

NPUMEHATb U3YYEeHHbIE 3aKOHbI KBAaHTOBOW GU3NKM A8 PELUEHUA KOHKPETHbIX 3a4a4:

npumeHaTb NnpubnnkeHne bopa-3ommepdenbaa ona peweHns 3agad o ABUKEHUN YaCTULbI
(3nekTpoHa) B 3alaHHOM CTaTUYECKOM MOTeHUMane

NPUMeHATb ypaBHeHue LLpegnHrepa oas onpeneieHUs SHePreTMYeCKMX YPOBHEN CTaLMOHaPHbIX
COCTOAHWI, a TaKKe AN onpeaeneHus KoapPpuumMeHToB NPONYCKAHUA U OTPaXKEHUA NOTEHLMaNbHbIX
6apbepoB U NoTEeHLMaNbHbIX AM.

pPaccunTbIBaTb BEIMYNHY CMUH-OPOUTANBHOIO pacLLenieHns SHepreTMYeckux yposHen atoma B
pamkax mogenu LS-ceasu

BbIYUCNIATb BE/IMUYNHY PACLLEN/IEHUA CNEKTPANbHbIX IMHUI B 3P deKTe 3eeMaHa ¢ y4EToM npasun
oTbopa

onpegenaTb SHEPrM0 CBA3M aTOMHOIO A4pa B paMKax KanenbHon 1 060104e4HON moaenel aapa.
paccymTbIBATb BEPOATHOCTU PacCeAHUA HEMTPOHOB Ha aTOMHbIX AApax

NPUMEHATb 3aKOHbI U3/Ty4eHns abCcoNOTHO YEPHOTO TeNa B 3aZ,a4ax O TENI0BOM U3/Iy4YeHUU
aHaNM3MpoBaTb GM3nYECKME 3aaUm, BblAENAA CYLLECTBEHHbIE M HECYLLECTBEHHbIE aCMeKThbl
ABJIEHMA, U Ha OCHOBE NPOBEAEHHOrO aHaAn3a CTPOUTb YNPOLWEHHbIE TEOPETUYECKNE MOAENN
dU3NYECKUX ABNEHUN;

NPUMEHATb Pa3/IMYHble MaTeMaTUYECKME MHCTPYMEHTbI pelleHna 3a4ay ucxoan us
chopMyNMPOBaHHbIX PUIUYECKMX 3aKOHOB, M MPOBOAUTL HEOBXOAMMbIE aHAIMTUYECKME U YUC/IEHHbIE
pPacyéThbl;

Bnagetb:

OCHOBHbIMW METOZaMM PeLEHMA 3aa4 KBAHTOBOM GpU3UKY;

OCHOBHbIMUN MaTeMATUYECKUMUN UHCTPYMEHTAMMU, XapPaKTEPHbLIMU ANA 3a4a4 KBaHTOBOM ¢M3MKM;

K cogepKaHUo ancunnimHbl OTHOCATCA OCHOBHbIE pa3ge/ibl Kypca:

e BonHoBble cBOKCTBA yactuy,. CooTHoLWeHne Heonpep,eneHHOCTeﬁ
L4 (Dopma/maM KBaHTOBOW MEXaHMKM. MNoTeHuuanbHble 6apbepb|
e [loTeHumManbHble AMbl. KBasnKknaccnyeckoe I'IpMGJ'IM)KEHMe. OCLI,M}'II'IHTOp



e BogopoaononobHble aTombl. KonebatenbHble 1 BpawaTenbHble CEKTPbl MOMEKYN

e  MarHuTHbI MOMeHT. CnuH. TOHKAA U CBEPXTOHKaA CTPYKTypa aToma BOA0pPOAA

o ToxaecTBeHHOCTb YacTuL,. ObmeHHoe B3anmoaencTeme. CNOXKHbIE aTOMbI

e ATOM B MarHUTHOM nose. 3¢deKT 3eemaHa. N3nyyeHune, npasuna ot6opa. 3MP n AMP
e fAaepHble moaenu

e PaamoakTusBHoOCTb. Anbda, beTa, ramma

e fApepHble peakumn. OLeHKa ceveHui

e  dyHAaMeHTa/IbHble B3aMMOAENCTBUA. DNIEMEHTAPHbIE YacTULLbI

e  3aKOHbI M3nydeHma AYT

o CnoHTaHHOE U BbIHYXAEHHOE U3/TyYeHne

OcHoBHasa nuTepaTypa:

1. KBaHTOBas MUKpo- 1 makpodmsmKa [TekcT] : yueb. nocobue ans Bysos / 0. M. LiuneHiok .— M. :
dusmartkHura, 2006 .— 640 c.

2. OcHoBbl pu3nKKM [TeKcT] : Kypc 0bwen dusmkm : 8 2 1. T. 2 : yuebHUK gns BYy30B. KBaHTOBasA 1
cTatuctTMyeckasa dusmnKka. TepmoanHamuika / B. E. BenoHyukuH, . A. 3aunkuH, 0. M. LinneHtoK ; nog,
pea. 0. M. UuneHtoKka .— 2-e usa., ucnp. — M. : dusmartnut, 2007 .— 608 c.

3. HayanbHble r1aBbl KBAHTOBOW MexaHWKK [TekcT] : [yueb. nocobue ans sy3os] / H. B. Kapnos, H. A.
KnpunueHko .— M : dusmatnut, 2004,2006 .— 360 c.

4. 0bwumii Kypc dm3mKkn [Teket] : B 5 1. T. 5 : ATomHana 1 agepHan ¢pusmka : yueb. nocobue ana By3os
/ O. B. CuByxuH .— 2-e n3g., ctepeotun. — M : dusmataut : MOTH, 2002, 2006,2008 .— 784 c.

5. C60opHUMK 3aaa4 no obuiemy Kypcy ¢usmnkm [Tekcet] : B 3 4. Y. 3 : AToMHas 1 sgepHas ¢13mMKa :
yyeb. nocobue ans By3oB / noa pes. B. A. OBUMHKMHA .— 2-€ U34., ucnp. 1 gon. — M. :
dusmartkHura, 2009 .— 512 ¢

6. JTabopaTopHbIi NpakTUKym no obuein pusmnke [Tekct] : 8 3 1. T. 3 : KBaHTOBasA ¢puM3mKa : yueb.
nocobue ana sysos / ®. ®. UrowmH, K. A. Camapckuit, HO. M. LinneHtok ; noa pea. t0. M.
LmneHtoka ; MocK. ¢u13.-TexH. UH-T (roc. yH-T) .— 2-e usg., ucnp. u gon. — M. : dusmatkHura, 2005

.—432c.



06wan ¢pusmnKa: nabopaTopHbIA NPAKTUKYM

Llenb gucumnavHbl:

dopmmpoBaHMe 6a30BbIX 3HAHMI MO PpU3UKE U yMeHUs paboTaTb B labopaTopun AN fanbHeNLero
MCMNO/Ib30BaHUA B APYIUX AUCLUMNIMHAX eCTECTBEHHOHAYYHOro cogepraHna; GopmupoBaHmne
Ky/IbTYPbl SKCNEPUMEHTA, UCC/Ief0BaTEIbCKMX HAaBbIKOB M CMOCOBHOCTU NMPUMEHATb 3HAHMA Ha

NpaKTuKe.

3a4a4m AUCUMNANHDI:

- popmumpoBaHue y obyyatowmxcsa 6a3oBbIX 3HaHUI No GUBUKE;

- opmmpoBaHNE KyNbTypbl IKCNEPUMEHTA: YMeHMe paboTaTb B 1abopaTopum, 3HaTb OCHOBHbIE
METOAbl SKCNEePUMEHTA, YCTaHAB/IMBATb JIOTUYECKNE CBA3M MEXKAY NOHATUAMMU;

- popmMpOBaHME YMEHUI N HABLIKOB NMPUMEHATb NOJIyYEHHbIE 3HaHMA A/ NOCTAaHOBKM

9KCNeEpUMeHTa, CaMOCTOATE/IbHOIO aHa/1In3a NOJZIY4EHHbIX PE3Y/IbTATOB.

B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 06yYatoWwmecs AONKHbI

3HaTh:

- MeTOAMKY NpPOBeAeHMA IKCNepMMEHTa;

- MeToANKY 06paboTKM NOIYYEHHbIX PE3YNbTaTOB.

YmeTb:

- paboTaTb C COBpeMEHHbIM M3MepUTEIbHbIM 060pYyL0BaHNEM;

- NpaBuUbHO 06pabaTbiBaTb MNOYYEHHbIE SKCNEPUMEHTA/IbHbIE AaHHbIE.
Bnagetb:

HaBblkamu paboTbl C COBPEMEHHbIM M3MepPUTENbHBIM 060pya0BaHNEM;

OCHOBHbIMUN MaTeEMATUYECKUMUN UHCTPYMEHTAMMU, XapPaKTEPHbIMU ANA 3a4a4 MEXaHUKU

K cogepKaHUo ancunnimHbl OTHOCATCA OCHOBHbIE pa3gesibl Kypca:

e BBopgHble paboTbl 2
e lI3yyeHue aNeKTPOHHOro ocumnnorpada.
e OnpegeneHne MOMEHTOB MHEPLIMWN TBEPAbIX T/ C MOMOLLbIO TPUPMAAPHOro noageca.



JKcnepumeHTaibHasA NPOBEPKa 3aKOHa BPALLATE/IbHOMO ABUMKEHMA HA KpecToobpasHom
manTHUKe ObepbekKa.

BBogHble paboTbl 1

3awmTa pabot

OnpepeneHune yckopeHuna ceoboaHOro nageHumsa npu nomowm o60poTHOro MasTHUKaA. N3yyeHne
dn3nYecKoro MasTHUKa.

OnpegeneHne moayna KOHra.

UccnepoBaHue npeLeccum ypaBHOBELEHHORO TMPOCKONa.

MN3yyeHne KonebaHU CTPYHbI.

3awmTa pabot

MccnepoBaHne cBoH60AHbIX KONebaHU CBA3aHHbIX MasTHUKOB.

OnpeaeneHne CKOPOCTM NoaeTa Nyau.

3awuTa pabot

UccnepoBaHWe npeLeccum ypaBHOBELEHHORO FTMPOCKONa.

CraupmoHapHoe TeueHue (bepHynnu, MNyasennsb).

BA3KOCTb KMAKOCTU, SHEPTUA aKTUBALUMN.

Bakyym.

Onddysus.

TennonpoBoOAHOCTb.

MonekynapHble ABNEHMA.

3awmTa pabot 4 8

OnpepaeneHune CP/CV ra3os.

dasoBble nepexoapbl.

3awuTa pabot

PeanbHble rasbl.

MoBepPXHOCTHOE HaTAKEHMUeE.

TennoemKocCTb.

3awuTa pabot

MarHutomeTp. ABCONIOTHbIM BOIbTMETP. MoaenmpoBaHne sneKTPUYECKUX NOEN.
CneKTpbl 31EKTPUYECKUX CUTHaNoB. BosHOBOA,. CUHTE3 3N1EKTPUYECKMX CUTHAMOB.
MarHeTpoH (1 GoKycupoBKa). 3aKoH TPEX BTOPbIX. ONbIT MUANUKeHa.

Casur ¢as B Lenn nepemMmeHHOro Toka. PesoHaHc HanpAXKeHWn. Pe3oHaHC TOKOB.
3ddeKT Xonna B nonynposogHuKax. IpdeKkt Xonna B metannax. MarHetoconpoTmsaeHune
NolynpoBOAHWUKOB.

CBobogHble KonebaHusA. BbiHyKaeHHble KonebaHua. [lpobosoi wym. Koneb. KOHTYp ¢
HEeNMHENHOM EMKOCTbIO.

[na- v napamarHeTuku. Jua- n napamarHeTvku. ma- u napamarHeTMkn.CKMH-apodeKT.
Bannuctnyeckuii raibBaHOMETP.

PenakcaumoHHbIN reHepaTtop. Thetowmin paspsaa. BblICOKOYACTOTHLIN paspas.

MeTna ructepesmnca (AnHammyeckuii metoa). MeTnsa ructepesnca (CTtaTUYeCcKNn meTtog,).
MapameTpoH.[lBoitHoe apmo.

3awuTa pabot

Konbua HbtotoHa. UHTepdepomeTtp HKameHa. NHTepdepomeTp Penes.
LleHTpupoBaHHble ONTUYECKME cucTeMbl. MogenMpoBaHue oNTUYECKMX NprMbopos.
PedpaktomeTp Abbe.

MN3yueHne nasepa.

Ondpakumsa ceeta.

Monapusauma.



e WHTepdepeHuma BonH CBY.

e [MdpaKUMOHHbIE PELIETKN (TOHUOMETP).

e [1BOiHOE NyyenpenomsaeHme.

o [ndpaKuma Ha yNbTPa3BYKOBbIX BOJHAX.

e Pa3spell. cnocobHOCTb MUKpOCKona (meToa Abbe).

e 3awwurta pabot

e DdodeKT MNoKKenbCa.

e 3JddeKkT Mecbayspa NccneaoBaHne pe3oHAHCHOMO MOI/IOLLEHUS Y KBAaHTOB.

e lccneposaHue apdekta KomntoHa.

e MarHuTHbI MOMEHT nerkux aaep /AMP/.

e  CreKkTPOMETPUA Y — U3Iy4EHUS C MOMOLLbIO CLMHTUAIALMOHHOTO cnekTpomeTpa. MamepeHue
abcontoTHOM aKTMBHOCTKU NpenapaTta Co meToA0oM y — Y COBNageHun.

e OnpegeneHve aHEPTUU A YaCTUL, MO BeANYMHE UX Npobera B BO3gyXe.

e lI3mepeHune BpeMeHM }KU3HU l— Me30HOB Ha OCHOBAHMM YI/I0BOTO pacnpeneneHuns
WHTEHCUBHOCTU KOCMMUYECKUX NTYYEN.

e  CUMHTUANAUMOHHBIN CYETYUK ANS LETEKTUPOBAHNA KOCMUYECKOTO U3/yUYeHus.

e 3awwurTa pabot

e M3yyeHne 3aKOHOB TENI0BOFO M3NyYEHMUA.

o  doToaddekT.

e ATtOom BOgOpOAa.

o JdodeKT Pamsayapa.

e l3mepeHue KoadPpuumneHTa ocnabaieHnsa NoToKa y-ay4yein B BELECTBE M onpeaeneHne nx
aHeprmun. PaboTa no paanouMoHHon 6e3onacHocTy.

e UccnepoBaHue sHEpPreTMYECKOro CnekTpa 6eTTa-4acTuy, U onpeaesieHme Nx MakCMmanbHom
3HEpPrMM NPM NOMOLLU MAarHUTHOIO CNEKTPOMETPA.

e  OnbiT dpaHka-Tepua.

OcHoBHasa nuTepaTypa:

1. 06wmin Kypc dum3mnkm [Teket] : 8 5T. T. 1 : MexaHuKa : yueb. nocobue ana sysos / [. B. CnusyxuH
.— 4-e n3g,, ctepeotmn. — M. : dusmatant, 2002, 2006, 2010, 2014 .— 560 c. — 560 c.

2. OcHoBbl pU3UnKK [TeKcT] : Kypc obuieint pusmnkm : B 2 1. T. 1. MexaHUKa, SNEKTPUYECTBO U
marHeTnsm. KonebaHma n BonHbl, BosiHoBasa ontuka / A. C. Kuurcen, . P. /lokwuH, O. A. ONbX0B ;
nog pea. A. C. Kunrcena .— 2-e uzg,, ucnp. — M. : dusmatnumt, 2007 .— 704 c.

3. O6buwana ¢dm3mnKka. MexaHuKa [TekcT] : yueb. nocobue ana sysos / H. A. KupnueHrko, K. M.
KpbIMckuit ; M-Bo 06pasoBaHua 1 Haykn PP, Mock. ¢puU3.-TexH. MH-T (roc. yH-T) .— M. : MOTH,
2013 .—290c.

4. NabopaTopHbIl NPAKTUKYM no obuiel ¢usmke [Tekct] : B3 T.T. 1 : MexaHuKa : yuyeb. nocobue ana
By308 / nog pea. A. [l. TnagyHa ; M-8o 06pa3oBaHma U HayKu PO, MocK. pus.-TexH. UH-T (roc. yH-T)

.— 2-e n3g,., ucnp. — M. : M®TH, 2012 .— .— 292 c.



5. 06wmit kypc dmsunkn [Tekct] : B 5T. T. 2 : TepmoAnHAMMKA U MONEKYNAPHAn dM3MKa : yueb.
nocobue ana sysos / [. B. CusyxuH .— 5-e n3a., ucnp. — M. : dusmatau, 2005, 2006, 2011, 2014
.— 544 c.

6. OcHoBbI pU3KnKK [TeKcT] : Kypc obwent pusmkm : B 2 1. T. 2 : yuebHUK ans BYy30B. KBaHTOBas U
ctatuctmyeckasa ¢ousmuka. TepmoanHamuika / B. E. BenoHyukuH, [. A. 3ankun, 0. M. LinneHioK ; nog,
pea. 0. M. UuneHtoka .— 2-e usa., ucnp. — M. : dusmartnut, 2007 .— 608 c.

7. TepMmoaMHamMuKa, CTaTUCTUYECKan U MoNeRynapHas dusmnka [Tekct] : yueb. nocobue ans sysos / H.
A. KupunyeHko .— 4-e nsa., ucnp. n gon. — M. : duamaTtkHura, 2012 .— 192 c.

8. JlTabopaTopHbIN NpPaKTUKYM no obueit omsmke [TekcT] : B3 1. T. 1 : TepmoanHamMmKa m
MosekynspHas dusmKa : yueb. nocobue ans sysos / nog pes. A. A. FnagyHa ; M-Bo 06pa3oBaHus 1
Hayku P®, MocK. pu3.-TeXH. UH-T (roc. yH-T .— 3-e u3a., ucnp. — M. : M®TH, 2012 .— 292 c.

9. 06wwmit Kypc dpusmkn [Teker] : 8 51.T. 3, 4. 1 : yueb. nocobue ansa sysos / [. B. CusyxmH .— 3-e
nsa., ncnp. n gon. — M. : Hayka, 1996. — 320 c.

10. OcHoBbl dpm3mKK. Kypc obuwen pusmnkm [Teket] : 8 2 T. T. 1 : MexaHUKa, 3N1eKTPUYECTBO U
MarHetTusm, KosiebaHua 1 BOJIHbI, BOJIHOBAA ONTUKa : yuebHMK ana By308 / A. C. Kunrcen, I". P.
JokwwuH, O. A. OnbxoB .— M. : dusmaramT, 2001 .— 560 c.

11. DneKkTpuyecTBo U marHetTusm [TeKcT] : yueb. nocobue ana sy3os / H. A. KupuueHko ; M-so
06pasoBaHUA U Hayku PO, Mock. dpus.-TexH. (roc. yH-T .— M. : MPTH, 2011 .— 420 c.

12. OcHoBbl ¢ou3unkmn. Kypc obuein dusmkm [Teket] : B 2 T. T. 1 : MexaHUKa, SNEKTPUYECTBO U
MarHeTmMsm, KonebaHua 1 BoJ/IHbI, BOJIHOBaA ONTHKa : yuebHuK ans sy3os / A. C. Knurcen, I'. P.
NokuwwuH, O. A. Onbxos .— M. : dusmataut, 2001 .— 560 c.

13. KBaHTOBaA MUKPO- U MaKpodu3mKa [TekcT] : yueb. nocobue ans sysos / HO. M. LUuneHiok .— M. :
dunsmartkHura, 2006 .— 640 c.

14. OcHoBbl ¢pu3MKK [TekcT] : Kypc obuieint dmsmkmn : B 2 T. T. 2 : yuebHMK Ana By30B. KBaHTOBasA U
cTatuctTMyeckasa dumsmnka. TepmoanHamuika / B. E. BenoHyukuH, . A. 3avkuH, 0. M. LinneHtoK ; nog,
pea. 0. M. UuneHtoKa .— 2-e usa,., ucnp. — M. : dusmartnut, 2007 .— 608 c.

15. HayanbHble rnasbl KBAHTOBOM MexaHUKKM [TeKkcT] : [y4eb. nocobue ana sysos] / H. B. Kapnos, H.
A. KupunuyeHnko .— M : dusmartaut, 2004,2006 .— 360 c.

16. O6wmit Kypc dmsmku [Tekct] : B 5 1. T. 5 : ATomHas u agepHas ¢usmKa : yyeb. nocobue gas By3os
/ . B. CnByxunH .— 2-e usg,, ctepeotn. — M : dusmatamt : MOTU, 2002, 2006,2008 .— 784 c.

17. NabopaTopHbIi NpakTUKyM Mo obuien dusmke [Tekcr] : B 3 1. T. 2 : OnTUKa : yueb. nocobue ans

By308 / nog pea. A. B. MakcumblueBa ; M-8o obpa3oBaHus u Hayku PO, Mock. pus.-TexH. uH-T (roc.



YH-T) .— M. : M®TU, 2014 .— 446 c.

18. labopaTopHbI NPAaKTUKYM Nno obuiei dumsmke [Tekct] : 8 3 T. T. 3 : KBaHTOBaA pusmka : yueb.
nocobue ana sysos / ®. d. NrowwmH, t0. A. Camapckuit, HO. M. LiuneHiok ; nog pea. 0. M.
LMneHtoka ; MocK. ¢u13.-TexH. UH-T (roc. yH-T) .— 2-e usg., ucnp. n gon. — M. : dnusmatkHura, 2005
.—432c.

19. NabopaTopHbIi NPAKTUKYM No obuieit ¢msmke [Tekct] : B 3 T. T. 2 : DNEKTPMYECTBO M MArHETU3M :
y4eb. nocobue ana sysos / noa pea. A. A. ThagyHa ; M-Bo o6pa3oBaHuna n Hayku Poc. degepauuu,

MocK. U3.-TexH. UH-T (roc. yH-T) .— M. : U3g-8o MOTU, 2007 .— 280 c.

O6wan p1smnKa: mexaHuKa

Lenb gucumnauHbl:
OcBoeHue cTyaeHTamun 6a3oBbix 3HaHMIN B 061aCTM MEXAHUKN ANA Aa/IbHENLLErO U3YYEHUs APYInX

pa3aenos GU3MKU 1 yrybNeHHOro u3ydyeHns GpyHAaMeHTaIbHbIX OCHOB MEeXaHUKU.

3agauv gUCcUMNANHbI:

e dbopmupoBaHuMe y obyyatomxca 6a3oBbIX 3HaHMI B 061aCTU MEXaHUKM

* bopmMUpOBaHME YMEHUIN N HAaBbIKOB MPUMEHATb M3YYEHHbIE TEOPETUYECKME 3aKOHbI U
MaTemMaTUYECKME NHCTPYMEHTbI ANA PeLleHUA PasinYHbIX GU3MYECKMX 3a4ad

e bopmupoBaHuMe 0b6LedU3NYECKON KYyNbTYPbl: YMEHUA BbIAENATb CYyLLECTBEHHbIE PM3MYECKUe
ABNEHUA U NpeHebperaTb HeCYLLEeCTBEHHbIMMW; YMEHUSA NPOBOAUTL OLEHKN GU3UYECKUX BENNYNH;

YMEHUNA CTPOUTb HpOCTeVIUJMe TeopeTndyeckmne moaenun, onmncbisatouimne ¢M3MH€CKM€ npoueccobl

B pe3synbTaTe 0CBOEHMA AUCLUNANHDI o6yqa|ou.|,v1ecs| AOTXKHbI

3HaTb!

d)pr,aMeHTaﬂbele 3aKOHbI U NOHATNA MEXaHUKU, a TaKXKe rpaHnubl X NPUMEHUMOCTU!
OCHOBbl KWHEMATUKN: paanyC-BEKTOP, CKOPOCTb, TAaHreHUManbHOE U HOpMaJ/ibHOE YCKOpeHUe,

pagunyc KpUBM3HbI TPAEKTOPUM



3aKOHbl HblOTOHA B MHEPLUMAAbHbIX U HEMHEPLMAAbHBIX CUCTEMAX OTCYETA

3aKOHbI COXPAaHEHWUA UMMNY/bCA, SHEPTUM, MOMEHTA MMMYJIbCa

3aKOHbI ABUKEHMA TeN B None TAroTeHun (3akoHbl Kennepa)

3aKOHbI BpaLWATe/IbHOTO ABUMKEHMA TBEPAOTO TeNa BOKPYr HEMNOABUMKHON OCU M NPU NAOCKOM
ABUXKEHUN

OCHOBbI NPUBANKEHHON TEOPUM TMPOCKOMNOB

OCHOBHbI€ NMOHATUA TEOPUU KONEeBaHWI: ypaBHEHUE FAPMOHNYECKUX KON1lebaHUIM 1 ero pelleHue,
3aTyxaHue, 4O6POTHOCTb KonebaTeNbHON CUCTEMDbI

6a30Bble NOHATUA TEOPUM YNPYTOCTU U TMAPOLAUHAMUKN

OCHOBbI CNELNaNbHON TEOPUU OTHOCUTEIBHOCTM: OCHOBHbIE NOCTyNaTbl, NpeobpasoBaHuMA JlopeHua
N X CNeaCcTBUSA, BbIparKeHUa AN UMMNYNbCA U SHEPTUU PENATUBUCTCKUX YacTuUL,

YmeTb:

NPUMEHATb U3yYeHHble 06LWMe GU3nYECKME 3aKOHbI 411 pPeLeHUA KOHKPETHbIX 33434 MeXaHUKW;
3anucbiBaTb U peLlaTh YPaBHEHWUA ABUXKEHWUA YACTULbI U CUCTEMbBI YAaCTUL, B TOM YMC/E NPU
PEeaKTUBHOM ABUXKEHUU;

NPUMEHATb 3aKOHbI COXPAaHEHUA AN1A PELUEHMA 33434 O ANHAMMKE YacTuULLbl, CUCTEMbI YaCTUL, UK
TBEPAbIX TEN;

NPUMEHATb 3aKOHbI COXPAaHEHWUA NPU UCCIEA0BAHUMN YNIPYTUX U HEYNPYTUX CTONIKHOBEHUI YacTuL,
B TOM YMCNe PeNsiTUBUCTCKUX;

paccyMTbiBaTb NapameTpbl OpOUT NpU ABUMKEHMM B NOE TATOTEHUA ANA 3a43a4M ABYX Ten;
NPUMEHATb 3aKOHbI MEXaHWUKM B Pa3/IMUYHbIX CUCTEMAX OTCYETA, B TOM YMC/IE HEMHEPLMA/bHbIX;
paccymMTbiBaTb MOMEHTbI MHEPLMN CUMMETPUYHbIX TBEPABIX TEN U MPUMEHATb K HUM 3aKOHbI
BPaLLATENbHOrO ABUXKEHUS;

paccymMTbIBaTb Nepuoabl KonebaHM PasIMUHbIX MEXaHMYECKUX CUCTEM C OZIHOM CTEMEHbIO
csobogbl, B TOM uncne gns KonebaHus TBEPAbIX TeN;

aHanu3MpoBaTb PU3MYECKME 3aa4M, BbIAENAA CYLLECTBEHHbIE U HECYLLECTBEHHbIE ACNEKTbI
AB/IEHUSA, MU HA OCHOBE NPOBEAEHHOrO aHaNM3a CTPOUTb YNPOLLEHHbIE TEOPETUYECKUE MOAENN
dU3NYECKUX ABNEHUN;

NPUMEHATb Pa3INYHblE MAaTEMATUYECKME MHCTPYMEHTbI pelueHma 3a4a4 Ucxoaa us
chopmMynnpoBaHHbIX PUINYECKMX 3aKOHOB, U MPOBOAUTb HEOOXOAMMbIE AHANUTUYECKME N YNCEHHbIE
PacyéThl.

Bnagetb:



OCHOBHbIMM METO4aMU pelleHNA 3a4a4 MEXAaHUKU,

OCHOBHbIMN MaTeEMaTUYECKUMU UHCTPYMEHTAMU, XaPaAKTEPHbIMU ONA 3a4a4 MEXaHUKN.

K cogeprKaHunio gmMcumnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e OCHOBbI KWHEMATUKM

e [InHamumKa YacTuubl. 3aKOHbl HbtoTOHa

e J/InHamumKa cucTem 4YacTuL,. 3aKOHbI COXpaHeHuA
o MOMEHT MMNy/ibCa MaTEPUANbHOM TOUKM

e 3aKoHbl Kennepa. TaroteHue

e BpauweHune TBEpaoro Tena

e HeuHepuManbHble CUCTEMbI OTCYETA

e MexaHu4yeckne KonebaHua 1 BOHbI

e  DjieMeHTbl TEOPUM YNPYTroCTU

e DjemeHTbl IMApoAUHAMUKK

e  OcCHOBbI CNeuynasbHON TEOPUM OTHOCUTENBHOCTH

OcHoBHasA nuTepaTypa:

1. 06wt kypc dusnkm [Teker] : B 5 1. T. 1 : MexaHuKa : y4eb. nocobue ana sysos / [. B. CuByxuH
.— 4-e u3g,, crepeotnn. — M. : dusmataut, 2002, 2006, 2010, 2014 .— 560 c. — 560 c.

2. O6buwana dm3mnKa. MexaHuKa [Tekcr] : yueb. nocobue ana sy3os / H. A. KupuueHko, K. M.
KpbiMmckuit ; M-Bo o6pa3oBaHua n Haykn PP, MocK. dpu13.-TexH. UH-T (roc. yH-T) .— M. : MOTH,

2013 .—290c.

3. OcHoBbl pu3unKKM [TeKcT] : Kypc obuwein pusmnkm : 8 2 1. T. 1. MexaHMKa, 3N1eKTPUYECTBO U
marHeTusm. KonebaHua n BoHbl, BonHosaa ontuka / A. C. Kunrcen, . P. lokwwuH, O. A. OnbX0B ;
nog pea. A. C. Kunrcena .— 2-e uzg,, ucnp. — M. : dusmatnumt, 2007 .— 704 c.

4. NabopaTopHbIi NPAKTUKYM no obuwielt ¢usmke [Teket] : B3 1. T. 1 : MexaHuKa : yuyeb. nocobue ana
By308 / nog pea. A. [I. TnagyHa ; M-Bo 06pa3oBaHusa U Hayku PO, MocK. pu3.-TexH. UH-T (roc. yH-T)
.— 2-e u3ga,, ucnp. — M. : M®TH, 2012 .— .— 292 c.

5. C60pHUK 3aaay no obuiemy Kypcy ¢ousmku [Tekcet] : B 3 4. Y. 1 : MexaHuKa. TepmoanHammKa u
MO/IEKYNAPHan ¢pu3mKa : yueb. nocobue ansa By3os / noa pes. B. A. OBUMHKMHA .— 3-€ U34,, Ucnp. u
aon. — M. : ®uamaTtkHura, 2013 .— 560 ¢

6. COopHKMK 3aaay no obemy Kypcy ¢pusmnkm [Tekcer] : 8 3 4. Y. 1 : yueb. nocobue gns By30B.
MexaHuKa. TepMmoamMHammnKa U MONeKyNsapHas ¢usmka / nog pea. B. A. OBUMHKMHA .— 4-e u3a,., ucnp.

— M. : ®dusmaTKHura, 2016 .— 560 c.



O6wan ¢pu3mkKa: onTukKa

LUenb AMCUMNANHDI:
OcBoeHMe cTyaeHTammn 6a30Bbix 3HaHWI B 061aCTM ONTUYECKUX ABNEHMIA ANA AaNbHENLero u3ydyeHns

Apyrux pasaenos GUsNKK U yraybaeHHOro nsyveHuns dpyHaameHTa bHbIX OCHOB ONTUKW.

3a4a4uun ANCUUNANHDI:

¢ dopmunpoBaHue y obyyatowmxcs 6a3oBbIX 3HAHMI B 061aCTM ONTUKNK

¢ dopMUpPOBaAHNE YMEHUI U HABLIKOB MPUMEHSTb U3YUYEHHbIE TEOPETUYECKUE 3aKOHbI U
MaTemaTMyeckme MHCTPYMEHTbI ANA PeLlleHUs Pa3andHbIX GU3NYECKUX 3aaau

e popmmrpoBaHUue 0b6LLEPUINYECKOM KYNbTYPbl: YMEHUA BblAENATb CYLLEeCTBEHHble dU3nyeckune
ABNIEHNA U NpeHebperaTb HECYLECTBEHHbIMW; YMEHUA NPOBOAUTb OLLEHKU GUINYECKUX BESTUUMH;

YMEHUA CTPOUTb NPOCTENLLNE TEOPETUYECKME MOAE/NN, OMUCHIBatOLWMNE GpU3MYECKMe NpoLecchl

B pe3ynbTate 0CBOEHMA ANCUUMNIMHBI 0ByYatoLLMecs AONKHbI

3HaTb:

0 PyHAAMEHTAIbHbIE 3aKOHbI U MOHATUS ONTUKK, @ TAKXKe rPaHNLbl UX MPUMEHUMOCTH:

o NpuHuMn ®epma 1 3aKOHbl FEOMETPUYECKOM ONTUKMY;

0 BOJIHOBOE ypaBHeEHME, NIOCKNE U chepuyecKkmne BOJIHbI, MPUHLMM CYyNepnosnummn nu nHTepdepeHLms
MOHOXPOMATUYECKMX BOJIH;

0 BpeMeHHas M NPOCTPAHCTBEHHAA KOFePeHTHOCTb UCTOUYHUKA;

0 npuHumMn MNonreHca—PpeHens, andpakumna PpeHens:

0 Andpakumna PpayHrodepa Ha Wwenu;

O CMEeKTpa/ibHble NPUBOPbI U UX OCHOBHbIE XapaKTEPUCTUKMY;

0 NPUHLMMbI Gypbe-ONTUKKM, MPOCTPAHCTBEHHOE Qypbe-pasnorKeHne, 3PPeKT camopenpoayKunm;
o Teopusa Abbe popmMMPOBaAHUS ONTUYECKOTO M306paKeHMA, NPUHLMN ABOMHON AndpaKLmm;

0 NpuHLMNbI ronorpadun, ycnosue bparra—Bynboda.

0 aucnepcua ceeTa, Gas3oBas M rpynnoBas CKOPOCTU, KNacCMYecKas Teopua aucnepcuu;

0 NoNAPM3aLMA CBETa, ECTECTBEHHDIN CBET, fiBIeHUe bprocTepa;

0 AMXpounsm, nonaponapl, 3aKkoH Mantoca;



0 ABOIHOE ly4enpenomieHmne B 04HOOCHbIX KPUCTaNax, MHTepPepPeHUMOHHbIE ABNEHNA B
KpUCTaNANYeCcKux nnactuHkax, apdpekt Papaaesn n apdekt Keppa.

0 HEeJINHEWHbIEe ONTUYECKUE ABNEHUS, HEJIMHEHAA NONAPU3aLLMA Cpebl, FfeHepauns BTOpoii
rapmoHUKK (yaBoeHue 4acToTbl), pa3oBbii CUHXPOHM3M, CaMOPOKYCMPOBKA.

YmeTb:

0 NPUMEHATb U3YYeHHble 06 Me PM3MYECKME 3aKOHDbI ANA PELIEHMA KOHKPETHbIX 33434 Mo ONTUKE:
0 NPUMEHATb 3aKOHbI FEOMETPUYECKON ONTUKM NPU NOCTPOEHUM U306PaKEHNIN B ONTUYECKUX
cucTemasy;

O peLaTb ypaBHeHUA MenbMrosibLa AAA Cly4aeB NAOCKMX U ChepruyYecKnx BOH;

0 MCNOo/Ib30BaTb NOHATUE O 30Hax PpeHensa n cnupanm PpeHena Npu peweHnn 3agad gudpakumm Ha
3KpaHe C 0CeBOM CUMMETPUEN

0 UCMNo/b30BaTb MeTos Panes pelweHus 3agaun andpakLmm: BOTHOBOE NOJIe KaK Cynepnosmnuma
NIOCKMX BOJIH Pa3HbIX HanpaB/ieHWi (MpocTpaHcTBeHHOE dypbe-passiorKeHune);

0 aHaM3npPOoBaTb GU3NYECKUE 3aa4M, BblAENAA CYLLECTBEHHbIE N HECYLLLECTBEHHbIE ACNEKTbI
AB/N€HUA, M HA OCHOBE NPOBEAEHHONO aHaNM3a CTPOUTb YNPOLLEHHbIE TEOPETUYECKME MOLENN
dn3nYecKmx ABNEHUN;

0 NPUMEHATb Pa3/INYHble MaTeEMATUYECKNE MHCTPYMEHTbI peLleHna 3a4a4 Ucxoas u3
chopMynnUpPOBaHHbIX PUINYECKMX 3aKOHOB, N MPOBOAUTL HEOBXOAMMbIE AHANUTUYECKME N YNCNIEHHbIE
pacyéThbl;

Bnagpetb:

0 OCHOBHbIMM METOAAaMM PeLleHMA 33434 ONTUKK;

O OCHOBHbIMU MaTeMaTUYECKUMU UHCTPYMEHTAMU, XaPaKTEPHbIMU ON1A 3a4a4 ONTUKU,

K cogeprKaHunio gMcUmMnanHbl OTHOCATCA OCHOBHbIE pa3esbl Kypca:

e [eomeTpuyecKas ONTUKA U 3EMEHTbI GOTOMETPUN.

o  UNHTepdepeHumn BOH.

e [udpaKums BONH.

e Paspelatolan cnocobHOCTb ONTUYECKUX MHCTPYMEHTOB.
® JnemeHTbl Gypbe-onTUKM.

®  3/emeHTbl rofiorpadpumn.

e [ncnepcua. ®a3oBan M rpynnoeas CKOPOCTU.

e T[lonApu3auma ceeTa. I1eMeHTbl KPUCTaNNO0ONTUKMN.

e PaccesiHue cBeTa.

e HenuHelHble oNTUYECKME ABIEHUS.



OcHoBHas nuTepaTypa:

1. O6wmin Kypc dusmkn [Teker] : 8 5 1. T. 4 : OnTuKa : yyeb. nocobue ana sy3os / [. B. CUBYXUH .—
/ 2-e u3a., ucnp. — M. : Hayka, 1985 .— 752 c.

2. OcHoBbl pU3nKK. Kypc obein dnsmku [Teket] : B 2 T. T. 1 : MexaHUKa, 31€KTPUYECTBO U
MarHetTusm, kosiebaHua 1 BOIHbI, BONHOBAaA ONTUKa : y4ebHuK ana s8y3os / A. C. Kuurcen, I'. P.
NokwwuH, O. A. OnbxoB .— M. : dusmatamT, 2001 .— 560 c.

3. OnTuKa [TeKcT] : yueb. nocobue ans sy3os / E. N. ByTnkos ; noa pea. H. U. Kanuteesckoro .— M.
: Bbicwasna wkKona, 1986 .— 512 c.

4. NabopaTopHbIi NPAKTUKYM no obuel ¢um3smke [Teket] : B 3 1. T. 2 : OnTuKa : yueb. nocobue ana
By308B / nog pea. A. B. MakcumblueBa ; M-Bo obpa3oBaHua U Hayku PO, Mock. dpus.-TexH. UH-T (roc.

YH-T) .— M. : M®TU, 2014 .— 446 c.

O6wan Ppu13nKa: TepmoguHaMmmnKa U MoneKkynapHaa pusmka

LUenb AMcumMnanHbI:
OcBoeHMe cTyaeHTammn 6a30BbIX 3HAHWIN B 061aCTM MEXaHUKW ANS Aa/IbHENLLIEro U3YYEeHUA APYTUMX
pa3aenos GU3KNKM U yraybaeHHOro n3yveHus dyHaameHTaIbHbIX OCHOB CTaTUCTUYECKON PUUKM 1

dU3NYECKOI KUHETUKMU.

3agaum ANCUMNANHDI:

e dbopmupoBaHuMe y obyyatowmxca 6a3oBbIX 3HaHUN B 061aCTM TEPMOAMHAMUKM U MOSIEKYNAPHOM
dU3nKK

e popmmMpoBaHNE YMEHMI N HABBIKOB NPUMEHSATb U3YYEHHbIE TEOPETUYECKME 3aKOHbI U
MaTeMaTUYeCcKme MHCTPYMEHTbI ANS PELIEHUS Pa3/INYHbIX GU3NYECKUX 3a4au

e popmmrpoBaHne 06LLEePU3NYECKOM KYNbTYPbI: YMEHWUS BbIAENATb CYLLECTBEHHbIE PU3MYECKME
ABNEHMA U NpeHebperaTb HECYLLLECTBEHHbIMM; YMEHUSA NPOBOAMUTL OLLEHKM GUINYECKUX BESINUUH;

YMEHUNA CTPOUTD I'IpOCTEﬁLIJI/IE TeopeTnyeckme moagenu, onmncolBarowme d)VIBI/I‘-IECKMe npoueccobl



B pe3ynbTaTte 0CBOEHUA ANCUMMNANHBI 00yYatoWMecs AOMKHbI

3HaTh:

dyHAAMEHTaNbHbIE 3aKOHbI U MOHATUA TEPMOANHAMUKU U MONEKYNAPHON PUNKM, a TaKKe
rpaHuLbl UX MPUMEHUMOCTU:

OCHOBHbIE 3aKOHbI TepMoauHaMuKK (1, 2, 3 «Havana»)

NOHATME O PAaBHOBECHbIX N HEPABHOBECHbIX NpoLeccax, TepmMoanHaMmMyeckoe onpegeneHune
SHTPOMNWUK, 3aKOH BO3PACTAHUA SHTPOMNUMU, SHTPONUA NAEANBbHOTO rasa

OCHOBbI MOJIEKYNSAPHO-KMHETUYECKOW Teopun (0CHOBHOEe ypaBHeHMe MKT, ganHa csobogHoro
npobera, pacnpeaeneHuna bonbumaHa, Makceenna)

OCHOBbI CTAaTUCTUYECKON PU3UKM (CTAaTUCTUUYECKUI CMbICA SHTPOMNUU, NMOHATUE O pacnpeaeneHnm
Mb66ca)

OCHOBbI KBaHTOBOW TEOPUM TEMNIOEMKOCTU (cTeneHn cBoboabl U UX BO3OYKAEHME,
XapaKTepuUcTMyeckne TemnepaTypbl, 3aKoH [ronoHra-MNrm)

OCHOBbI Teopuu $a3oBbIX Nepexoaos (pa3oBblie AMarpaMmsbl, TENAOTbI NEPEXOA0B, YPaBHEHUE
KnaneliHpoHa-Knay3uyca)

OCHOBHbIE 3aKOHbI MOBEPXHOCTHOTO HaTAXKeHUA (KO3PPULMEHT NOBEPXHOCTHOIO HATAMKEHMUS,
dopmyna JSlannaca, BHYTPEHHAA SHEPrna eanHMULbI NOBEPXHOCTH)

OCHOBbI TEOPUK NPOLLECCOB NepeHoca: anddy3ua, TeN10NPOBOAHOCTb, BA3SKOCTb. KoapduumneHTol
nepeHoca B ra3oBbix cpesax. bpoyHoBCKoe ABUKEHUE, 3aKOH MHLWTeMHA-CMmonyxoBcKoro. CBs3b
MeXKaY NOABUMKHOCTbIO U KoadduumeHTom guddysunu.

YmeTb:

NPUMEHATb U3yYeHHble 06LWMe GU3nYECKMeE 3aKOHbI 411 peLleHUA KOHKPETHbIX 33434 MeXaHUKMU:
NPUMEHATb 3aKOHbI COXPaHEHMA A1A pacyéTa NPOLECCOB CKaTuA/pacluMpeHmns rasos, B TOM Yncne:
ONA PACLUMPEHUA ra3a B NYCTOTY; UCTEYEHUE ra30B U3 MAJIOr0 OTBEPCTUA; TEYEHME B YCNOBUAX
adpodekTa Axxoyna-TomcoHa

paccunTbiBaTb K/ paBHOBECHbIX LMK/IOB TENNAOBbLIX U XONOAUNbHbIX MaLUWH, B TOM Yuc/e
3aaHHbIX B KoopauHaTtax TS

paccunTbiBaTb U3MEHEHUE SHTPONUM B HEPABHOBECHbIX MPOLECCaXx, a TaKXKe MaKCUManbHYO U
MWHUMANbHYO paboTbl cucTem

paccyMTbIBATb TEMIOBbLIE MPOLLECCHI C YYETOM HaMumnA $GasoBbix Nepexonos u adpdeKTos
NOBEPXHOCTHOTO HATAXKEHUA

paccyMTbiBaThb TEN/IOBbIE MPOLECCHI A/1A HEWUEaNbHbIX Fa30B (ana ypaBHeHUA BaH-aep-Baanbca)



No/Ib30BaTbCA BEPOATHOCTHLIMW pacnpeneieHUAMM, YMETb BbIMUCAATb CPEAHMNE 3HAUYEHUA U
CpeAHeKBaApaTUYHbIe OTK/IOHEHWA MapaMeTpPOoB A4 Cy4aeB pacnpeseneHuii bonbumaHa u
Makcsenna.

paccunTbIBaTb CTaTUCTUYECKUI BEC M SHTPOMMUIO HAa OCHOBE CTaTUCTUYECKOWN Teopun ana
NPOCTENLLINX CUCTEM C AUCKPETHbIMU IHEPTreTUYECKMMM YPOBHAMM

paccunTbiBaTb CKOPOCTb NepeHoca BewecTsa (uav Tenna) npu auddysum (nm
TENNONPOBOAHOCTM) B CTALLMOHAPHbIX U KBA3MCTALLMOHAPHbIX CyYasnx

aHaNM3MpoBaTb GM3NYECKUE 3aaum, BblAENAA CYLLLECTBEHHbIE M HECYLLECTBEHHbIE aCMeKTbI
AB/IEHMA, U Ha OCHOBE NPOBEAEHHOIO aHaAn3a CTPOUTb YNPOLWEHHbIE TEOPETUYECKNE MOAENN
dU3nYECKUX ABNEHUI;

NPUMEHATb Pa3IMYHble MaTeMaTUYECKME MHCTPYMEHTbI pelleHua 3a4a4y ucxoan us
chOpMYNMPOBAHHbBIX PUINYECKMX 3aKOHOB, M NPOBOAUTL HEOBXOAMMbIE aHANUTUYECKME U YUCIEHHbIE
PacyéThl;

Bnagetb:

OCHOBHbIMW METOZaMM peLlleHUs 3a4a4 TEPMOANHAMUKN U MOSIEKYNAPHOMN PU3UKK;
OCHOBHbIMU MAaTEMATUYECKMMU UHCTPYMEHTAMM, XapaKTEPHbIMU ANA 33434 TEPMOAMHAMUKA U

MONEKYNAPHON GUBNKMN.

K cofepaHuio gucLMNANHBI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e  OCHOBHble NOHATUA MONEKYNAPHON GUBUKK

e TepmoayHamun4yeckume npoueccol. [lepsoe Ha4Yano TePMOANHAMUKHK
e BTOpOE Hayano TepMogMHAMUKK. IHTPOMNUSA.

e TepmoamHammyeckme GyHKLUM U NX CBOMCTBA

e ®da3oBble nepexoabl

e PeanbHble rasbl

® JneMeHTbl TEOpPUM BEPOATHOCTEN

e PacnpepgeneHuna Makcsenna n bonbymaHa

e OCHOBbI CTAaTUCTMYECKOM OU3UKNM

e TeopuA TENNIOEMKOCTEM

e  dnykTyauum

e  JnemeHTbl GM3NYECKON KUHETUKM

e bpoyHoBcKOoe aguKeHune. ABneHnA NnepeHoca B pa3perKeHHbIX rasax
e [loBepXHOCTHble ABAEHMUA



OcHoBHas nuTepaTypa:

1. O6wwmit Rypc pu3mkm [Teket] : 8 5 1. T. 2 : TepmoanHaMUKa U MonekynapHasa dusmnka : yueob.
nocobue ana sysos / A. B. CuByxuH .— 5-e n3a., ucnp. — M. : dusmataut, 2005, 2006, 2011, 2014
.— 544 c.

2. OcHoBbl dp13nKKM [TeKcT] : Kypc obuwent pusmkn : 8 2 1. T. 2 : y4ebHUK Ana By30B. KBaHTOBaA n
ctatuctmyeckasa ousmuka. TepmoanHamuika / B. E. BenoHyukuH, [. A. 3ankun, 0. M. LinneHioK ; nog,
pea. 0. M. UuneHtoKka .— 2-e usa., ucnp. — M. : dusmartaut, 2007 .— 608 c.

3. KpaTKuii Kypc TepmoanHamukm [Tekct] : yueb. nocobue ans sBy3os / B. E. BeNOHYUYKUH ; M-BO
obpasoBaHua U Hayku Poc. Peaepaunmn, MocK. pU3.-TEXH. MH-T (roC. yH-T .— 2-e 13a., nepepab. u
gon. — M. : M®TU, 2010 .— 164 c.

4. TepMoAMHaMMUKa, CTaTUCTUYECKAA U MONIEKYNAPHAn dusmKa [TekcT] : yueb. nocobue ans sysos / H.
A. KupuueHko .— 4-e n3sg,, ucnp. n gon. — M. : dusmartkHura, 2012 .— 192 c.

5. NNabopaTopHbIN NPaKTUKyMm no obuiei ¢pusmke [Tekct] : 83 1. T. 1 : TepmoanHammKa m
MonekynspHas dusmKa : yueb. nocobue ans sysos / nog pes. A. Ai. FnagyHa ; M-Bo 06pa3oBaHus 1
Hayku P®, MocK. ¢u3.-TexH. UH-T (roc. yH-T .— 3-e u3g., ucnp. — M. : MO®TU, 2012 .— 292 c.

6. CoopHMK 3aaa4 no obuwemy Kypcy pusmku [Tekct] : B 3 4. Y. 1 : MexaHuKa. TepmogmMHammKa u
MonekynapHas dusmKa : yueb. nocobue ans sy3os / nog pes. B. A. OBUMHKMHA .— 3-€ U34,., UCnp. U
pon. — M. : dusmatkuura, 2013 .— 560 ¢

7. C60pHUMK 3aaay no obuiemy Kypcy ¢usmnkm [Tekcer] : 8 3 4. Y. 1 : yueb. nocobue gns By30B.
MexaHuKa. TepMmoamMHaMmnKa U MONEKYNsApHas ¢usmKa / nog pea. B. A. OBUMHKMHA .— 4-e u3a,., ucnp.

— M. : ®usmatkHura, 2016 .— 560 c.

06wan ¢p13MKa: 3NEeKTPUYECTBO M MarHETU3M

Lenb gucumnavHbl:
OcBoeHMe CTyAeHTaMM 6a30BbIX 3HaHMI B 061aCTU GU3UKM SNEKTPOMArHUTHbIX ABNEHUI anA
JaNbHENLLEero n3yuyeHns Apyrux pasaenos GUsnKu 1 yraybneHHoro nsyveHus GyHAaMeHTaIbHbIX

OCHOB 3/1eKTpHn4eCcTBa U MarHeTu3ma

3a4a4un ANCUUNANHDIL:



e dopmunpoBaHue y obyyatomxcs 6a3oBbIX 3HAHMN B 06N1ACTM 3/1IEKTPMUYECTBA U MarHEeTU3Ma

* GopMMpPOBaHME YMEHUI N HABLIKOB MPUMEHATb M3YYEHHbIE TEOPETUYECKME 3aKOHbI U
MaTemMaTUiecKme MHCTPYMEHTbI ANs PeLlEeHUA Pa3INYHbIX GU3NYECKUX 3a4au

* popmmpoBaHue 06LLEePU3NYECKOM KYNbTYPbI: YMEHUSA BbIAENATL CYLLECTBEHHbIE PU3NYECcKue
ABNEHUA U NpeHebperaTb HECYLLLECTBEHHbIMMU; YMEHUA NPOBOAUTL OLEHKN GU3UUYECKMX BENNYNH;

YMEHUSA CTPOUTb NPOCTENLINE TEOPETUYECKME MOAENN, ONUCbIBaOLLME GU3MYECKME NPOLLECChI

B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0byYaroLLMecs AOMKHbI

3HaTb:

0 dyHAaMeHTa/IbHble 3aKOHbI U MOHATUA GU3NKU SNIEKTPOMATHUTHBIX ABIEHWIA, @ TaK¥Ke FPaHuL bl UX
NPUMEHUMOCTH:

0 3aKOH COXpaHeHus 3apaaa, 3akoH KyaoHa, npuHLmMn cynepnosunumm, Teopema MayccaB UHTErpaibHOM
n anddepeHunanbHOM BUAE;

O MOHATME NOTEHLMA/NA U €50 CBA3b C HANPAXEHHOCTLIO NOJSA;

O OCHOBHbIE NOHATUA MPU BbIMUCAEHUM ITEKTPUYECKOE NOA B BELLECTBE: BEKTOPbI NOASPU3ALLUN U
3NEKTPUYECKON MHAYKLMU, MONAPU3YEMOCTb U AUINEKTPUYECKANA NPOHNLAEMOCTb;

0 3aKoH OMma B MHTerpasnbHoi n guddepeHuymansHol dopmax, npasuna Kupxroda, 3akoH
Oxoyna—/leHua;

0 3aKoH brno—CaBapa, Teopema 0 UMPKYASLMU AN MAarHUTHOTO NOA B UHTErPASIbHOM U
anddepeHumanbHOM BUAE;

0 OCHOBHbIE MOHATUA MPU BbIYUCIEHUN MArHUTHOTO MOJIA B BELLECTBE: MAarHUTHAA UHAYKUMA U
HanpPsXEHHOCTb MNONS, BEKTOP HaMarHMYeHHOCTWN, TOKM NPOBOAMMOCTU U MOJIEKYNSIPHbIE TOKMK;

0 3aKOH 3/1EKTPOMArHUTHOM MHAYKLMU, NpaBuno JleHua;

O OCHOBHbIE NOHATUA TeopUM KonebaHuin: cBoboHbIE 3aTyxatolwme KonebaHuaA, KosbduumeHT
3aTyXaHusA, 1orapnuPMmUUECcKMit EKPEMEHT U 0BPOTHOCTb, BbIHYXAEHHbIE KONEOaHWUS, PE30OHAHC,
napameTpuyeckoe Bo3byKaeHue KonebaHuit, aBToKoNebaHUS;

0 ypaBHeHus MaKcBensia B UHTerpasbHoi n aguddepeHumanbHoi dopme;

0 3aKOH COXPaHEeHUA saHeprum n Teopema MorHTUHSa;

o 6a30Bble NOHATUA O NAa3Me 1 BOJIHOBOAAX.

YmeTb:



0 NPUMEHATb U3yYeHHble 0bLne GUsnyeckme 3aKoHbl AN pPelleHNA KOHKPETHbIX 3a4a4 no
3/IEKTPUYECTBY U MArHeTU3MY:

0 NPMMEHATb Teopemy aycca ANA HAXOXKAEHUA SNIEKTPMUUYECKOTO MOAA B BAKYYME N B BELLECTBE;

0 3aMucbIBaTh U peLlaTb ypaBHeHMA MNyaccoHa u Slannaca;

0 NPUMEHATb TEOPEMY O UMPKYAALMN ANA HAXOKAEHMA MAarHUTHOTO NOJIsi B BAKyyMe U B BELLECTBE;
0 NPUMEHATb METOA, KN300PaXKEHUNY» OANS BbIYMCIEHMA INEKTPUYECKMX U MAarHUTHbIX NOJiel;

0 NPUMEHATb SHEPTETUYECKNIA METOA, BbIYMCNEHUA CU B INIEKTPUYECKOM U MAarHUTHOM NONeE;

O PaCcCYMTbIBATL INEKTPUYECKYHO EMKOCTb U KO3DOULUMEHTBI CAMO- N B3aUMOUHAYKLNUMK;

0 MCMO0/1b30BaTb KOMMJIEKCHYIO popmMy NpeacTaBieHMa KosiebaHMM 1 BEeKTOPHbIe AMarpaMmbl Npu
pacyeTe KosiebaTeibHbIX KOHTYPOB;

0 aHa/M3npPOoBaTb GU3NYECKUE 3aa4M, BblAENAA CYLLECTBEHHbIE N HECYLLLECTBEHHbIE ACNEKTbI
ABNE€HUA, U HA OCHOBE NPOBEAEHHOIO aHaNM3a CTPOUTb YNPOLLEHHbIE TEOPETUYECKNE MOLENN
dn3nYecKmx ABNEHUN;

0 NPUMEHATb Pa3/INYHble MaTeMATUYECKNE MHCTPYMEHTbI peLleHna 3a4a4 Ucxoas us
chopMynnpoBaHHbIX PUINYECKMX 3aKOHOB, U MPOBOAUTL HEOOXOAMMbIE AHANUTUYECKME N YNCTEHHbIE
PacCyYéThI.

Bnagetb:

® OCHOBHbIMM METOAAMM peLleHMA 33434 PUIMKU SNEKTPOMATHUTHBIX ABAEHUIA;

® OCHOBHbIMW MaTEMATUYECKMMMU MHCTPYMEHTAMMU, XapaKTEPHbIMU A1A 33434 3/1eKTPMUYecTBa U

MarHetmima.

K cofepaHuio gucLMnANHbI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e D/IeKTpUYecKoe noJie B Bakyyme

e D/IeKTpUYeCKoe noJie B BewecTse

e MarHuTHoe nose NoCToAHHbIX TOKOB B BaKyyme

e MarHuTHOe nose B BelecTse

o [IBMXKeHME 3apAKEHHbIX YacTUL, B 3/IEKTPUYECKMX U MArHUTHbIX NOASX
®  JNeKTPOMarHUTHble KonebaHuA

®  D/IeKTPOMarHUTHbIE BOJHbI

e [lnasma

OcHoBHas uTepaTypa:

1. O6wmin Kypc dusnkm [Tekct] : 8 5 7. T. 3 : dneKkTpuyecTtso : y4eb. nocobue ans sysos / . B.



CunByxuH .— 4-e u3g,, crepeotnn. — M. : dusmataut, 2002-2006, 2009 .— 656 c.

2. OcHoBbl pu3unKKM [TeKcT] : Kypc o0bwein pusmnkm : B 2 7. T. 1. MexaHMKa, 3N1eKTPUYECTBO U
marHeTusm. KonebaHua n BoaHbl, BonHosaa ontuka / A. C. Kunrcen, . P. lokwwuH, O. A. ObX0B ;
nog pea. A. C. KuHrcena .— 2-e u3g,, ucnp. — M. : dusmataut, 2007 .— 704 c.

3. dneKTpunyectso u marHetmsm [Tekct] : yueb. nocobue ana sysos / H. A. KupnueHko ; M-so
obpa3oBaHua 1 Haykn PP, Mock. ¢us.-TexH. (roc. yH-T .— M. : M®TU, 2011 .— 420c.

4. NNabopaTopHbIi NPAKTUKYM no obuielt ¢usmke [Tekct] : B3 T. T. 2 : INEKTPUYECTBO U MAarHETU3M :
yueb. nocobue ana sysos / noa pea. A. [1. ThagyHa ; M-Bo obpa3oBaHua 1 Haykun Poc. Peaepauuu,
MocK. ¢U3.-TexH. UH-T (roc. yH-T) .— M. : U3g-8o MOTU, 2007 .— 280 c.

5. C60pHUK 3aaa4 no obuiemy Kypcy ¢usnkn [Tekcer] : B 3 4. Y. 2 : INEeKTPUYECTBO U MarHeTusm :
yyeb. nocobue a5 By30B : pek.M-Bom obpasoBaHusa PP / nog pes. B. A. OBUMHKMHAE ;

MOCK.pU3UKO-TEXH.UH-T (rOC.YH-T .— 3-e n3a., ucnp. n gon. — M. : duamatkHura, 2004 .— 400 ¢

O6wan xumuma

Lenb gucumnauHbl:

— dopmmrpoBaHMe 6a30BbIX 3HAHWUIM, OCHOBHbIX MOHATUIA Y 3aKOHOB XMMUMU;

- TOHUMaHUe CYyTU XMMNYeCKnxX HpeBan.LeHMﬁ, CBOMCTB XMMUYECKUX 3/IEMEHTOB U UX COG,EI,MHGHVIVI B
COOTBETCTBUM C NOJIOXKEHMEM B Neproguyeckoi cucteme .M. MeHaeneesa;

- OBlageHune HaBblKaMU BbINOJIHEHUA XUMNYECKOTO 3KCNepmnmMeHTa, pa6OTbI C XUMHNYECKNMU

peareHTamu, nabopaTopHbIMK Nprubopamn n obopynoBaHMeM.

3a4auun ANCUUNANHDI:

- M3y4YeHMe OCHOBHbIX 3aKOHOB XUMUMK;

— npuobpeTeHne HaBbIKOB MOCTAaHOBKM U NPOBeAeHUA 1abopaToOPHbIX UCCIeA0BaHWUIA;
— YMeHMe OnuncbiBaTb Pe3y/ibTaTbl OMbITOB M Ae/aTb BbIBOAbI;

— CNOCOBHOCTb NMPUMEHATb TEOPETUYECKMNE 3HAHNA B FIpaKTM‘-IECKOﬁ AeATENbHOCTU.



B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0ByYaloLWLmMecs AOMKHbI

3HaTb:

- OCHOBHble 3aKOHOMEPHOCTU XMMMUYECKMX NPOLECCOB;

— CBOMCTBA XMMMUYECKUX 3NEMEHTOB U UX COEAUHEHWIA;

— NpaBuia TEXHUKM 6e30NacHOCTU NpK paboTe C XMMUYECKMMWN peakTUBaMM

YmeTb:

- UCNO/1b30BaTb MEPUOLMUYECKYIO CUCTEMY SNEMEHTOB A1 ONMUCAHUA XMMUYECKUX U
PU3NKO-XMMUNYECKUX CBOMCTB 3/1IEMEHTOB U NX COEAUHEHWNI;

— UCMNO0J1Ib30BaTb NMOJIy4eHHbIE 3HAHMA NPU BbINOAHEHUW NabOPATOPHBIX PaboT, peLeHnn 3a4a4 1
06CyKAEHWUM TEOPETUYECKUX BOMPOCOB;

— aHaNM3MpPOoBaTb NOJyYeHHbIE B X04e NabopaTopHOW PaboTbl AaHHbIE U AeNaTb NPaBU/bHbIE BbIBOAbI;
— BblIOMPaTb M NPUMEHATb NoaxoasLee 0bopyaoBaHNE, UHCTPYMEHTbI M MEeTOAbl UCCeA0BaHMI gns
peLleHmMsA NOCTaB/IeHHbIX 3KCNEePUMEHTa/IbHbIX 3a4aY;

— KPUTUYECKM OLEHMBATL MPUMEHUMOCTb PEKOMEHAO0BAHHbBIX METOAMK U METOA0B

Bnagetb:

- HaBblKaMW NPOBeAEHUS XMMMUYECKOTO SKCNepnmeHTa, popmMyIMpPoBaHNA BbIBOAOB, OpraHn3auum
pabouero mecrta, C6OpPKM HECNOKHbIX NPUBOPOB;

— TEXHUKOM XMMMUYECKMUX paCLIéTOB M CoCTtaBieHnA ypaBHEHMﬁ XUMUNYECKUX peaKu,Mﬁ

K cogeprKaHunio gMCcUmMnAnHbI OTHOCATCA OCHOBHbIE pa3ze bl Kypca:

e (CTpoeHue aToma

e  XMmMyeckas cBA3b

e KoopanHaumoHHble coegmHeHun (KC)

e DHepretTuka GU3UKO-XMMUYECKUX MPOLECCOB

e  XMMUYecKas KMHETMKa U paBHOBecKe

e Pacteopbl

e PaBHOBecwWe B reTeporeHHbIX CMCTEMaX

e XMMMYECKME UCTOUYHMKM TOKa

e 00630p OCHOBHbIX CBOMCTB XMMMUYECKMX 3/IEMEHTOB

OcHoBHas nuTepaTypa:
1. MpaKkTnyeckuit Kypc obuuein xummm [Tekcr] = yuyeb. nocobue ana CTyAeHTOB BY30B MO HAMNPaB/IeHUIO

"MpuKnagHble matemaTtnka u pusmka" / M-so obpasosaHua 1 Haykn PP, Mock. ¢us.-TexH. UH-T (roc.



yH-T) ; [B. B. 3eneHuoB u ap.] .— 4-e usga., ucnp. n gon. — M. : M®TH, 2012 .— 305 c.

2. O6buiaa 1 HeopraHuyeckaa xumusa [Tekct] : yuebHMK gnsa By3o8 / H. C. Axmetos .— 7-e u3g,,
cTepeoTtmn. — M. : Bbicwas wkona, 2009 .— 743 c.

3. 3agaun 1 ynpaxkHeHua no obuen xummun [Tekct] : yueb. nocobue ana sysos / H. /1. TnHKa . —
M3a. ctepeotnn. — M. : KHOPYC, 2011 .— 240 c.

4. O6wan xumusa [Tekct] : [y4eb. nocobue ana sysos] / H. /1. TanHka .— 30-e usa,, ucnp. — M. :

KHOPYC, 2011 .— 752 c.

OCHOBbI COBPEeMeHHOI PU3NKK: NabopaToOPHbI NPAKTUKYM

Llenb gucunnanHol:

dopmmpoBaHmne 6a30BbIX 3HAHUI NO OCHOBAM COBPEMEHHON GU3NKM U yMeHUA paboTaTb B
nabopatopum 4na AanbHenLWero UCNoAb30BaHNA B 4PYIMX AUCUMUINAIMHAX eCTECTBEHHOHAYYHOTO
coAepKaHus;

dopmmpoBaHME KyNbTYpbl SKCNEPUMEHTA, NCC/IEA0BATENbCKMX HABbIKOB U CMOCOBHOCTM NPUMEHATL

3HaHWA Ha NPaKTUKe.

3agaun ANCUMNANHDI:

- opmumpoBaHune y obyyatowmxca 6a3oBbIX 3HAHWI NO OCHOBaM COBpeMeEHHOM GU3UKY;

- opmmpoBaHUE KybTypbl IKCNEPUMEHTA: YMEHMe paboTaTb B 7abopaTopum, 3HaTb OCHOBHbIE
MeTOAbl SKCMNEPUMEHTA, YCTaHABAMBATb IOTUYECKME CBA3M MEXKAY MOHATUAMY;

- popmmMpoBaHME YMEHMNI N HABbIKOB NPUMEHATb NOlyYEHHble 3HaHMA 414 NOCTAHOBKM

9KCNEPUMEHTa, CAMOCTOATE/IbHOIO aHa/1In3a NOJZIY4EHHbIX PE3Y/IbTATOB.

B pe3ysibTate 0OCBOEHNA ANCUUNNTNHDI o6yqarou.w|ecn AOTXKHbI
3HaTb!
dDYH,D,aMEHTaIIbeIe 3aKOHbI U NOHATUA KBAHTOBOM MaKpO¢M3MKM, d TaKXXe rpaHuLbl Ux

NMPUMEHUMOCTH,



OCHOBHble MeTOZa ONUCAHMA KPUCTANSIUYECKUX CTPYKTYP, MOHATUA NPUMUTUBHOMN U SN1€MEHTAPHOM
AYeeK, AYeika BurHepa-3enTtua, NoHATUA 06PaTHOM PELIETKM U NepBOM 30HbI BpuantosHa;
OCHOBHbI€ 3KCNepPUMEHTa/IbHbIE METOAbl onpeaeeHns NapaMeTPOB KPUCTANIMYECKUX CTPYKTYP:
PEHTreHOBCKNE M HEMTPOHHbIE MEeToAbl UcCnenoBaHuaA, andpakumusa bparra-Bynboda;

CNocobbl ONUCaHMA KONNIEKTUBHbIX BO3OYKAEHUI KPUCTANINYECKOW PELIETKUN, UMETb
npeacrtassieHne o GOHOHaX;

MEeTO/, ONUCAHWNA NOBEAEHMA 3/IEKTPOHOB B TBEPAbIX TENAX: 30HHAA Teopus, pacnpeneneHune
depmu-Anpaka, moaenb cuabHOM U cnaboi ceaAsy;

0COBEHHOCTM CTPOEHMA NOYNPOBOAHMKOB, @ TaK¥Ke NOBEAEHMA 3/IEKTPOHOB B MONYNPOBOAHMKAX;
OCHOBHbI€ MOJIOKEHMA 3/IEKTPOHHO-AbIPOYHOM NPOBOAMMOCTM META/I/IOB M NOAYNPOBOAHMKOB;
UMETb NpeACcTaBIeHUE 0 NPUMECHON NPOBOAMMOCTU B NOIYNPOBOAHUKAX;

CBA3b KOHTAKTHaA pa3HOCTU NoTeHuuanos u Tepmo34C;

6a30Bble MOAENM ONUCAHNA ABIEHNI CBEPXTEKYYECTU U CBEPXMPOBOANMOCTH;

NMONIOXKEHMNA KBAHTOBOIO ONUCAaHNA MAarHUTHbIX CBOMCTB TBEPAbIX TE.

YmeTb:

NPUMEHATb U3YYEeHHbIe 3aKOHbI KBAaHTOBOW GU3UKM 1A PELUEHUNA KOHKPETHbIX 3a4aY;

YMeTb N0/1b30BaTbCA KNacCupuKaLumei TMNoB KPUCTaNInYeckux pewéTok bpaee;

NPUMEHATb 3aKOHbI Aucnepcnn GoHOHOB AN1A pacyéTa TENIOEMKOCTU KPUCTAN/IOB B MKax MOAEU
[ebasa n dHWTelHa;

BbIYMC/IATb 3aKOH AUCNEPCUMN ANA SNEKTPOHOB U AbIPOK B PaMKax cnaboli u CUNbHOM CBA3Y;
onpeaenaTb ypoBeHb 3HepPrum bepmm B MeTaniax u noaynpoBoAHUKaX OTHOCUTENIbHO Kpas 30Hb!
NpPoOBOANMOCTH;

onpeaenaTb BUA TeMNEPaTypHOI 3aBUCMMOCTU 31EKTPONPOBOAHOCTM NOJYNPOBOAHUKOB;
BbIYUCNIATb BUA, BO/IbT-aMNEPHOMN XapaKTEPUCTUKKN p-n Nepexoa;

aHaNu3MpoBaTb PU3MYECKUE 3a/1a4M, BbIZIENAA CYLLLECTBEHHbIE N HECYLLLECTBEHHbIE ACNEKTbI
AB/IEHUA, M HA OCHOBE NPOBEAEHHOIrO aHaNM3a CTPOUTb YNPOLLEHHbIE TEOPETUYECKNE MOLENN
dU3NYECKUX ABNEHUN;

NPUMEHATb Pa3/INYHbIE MAaTEMATUUYECKNE MHCTPYMEHTbI PELUEeHMA 33434 UCX04A U3
chopMynnpoBaHHbIX PUINYECKMX 3aKOHOB, U MPOBOAUTbL HEOOXOAMMbIE AHANTUTUYECKME N YNCIEHHDbIE
pacyéThbl.

Bnagetb:

OCHOBHbIMMN MEeTOAaMU peLlleHNA 3a4a4 KBaHTOBOM MaKpO¢M3MKM,'



OCHOBHbIMN MaTeMaTUYECKUMU UHCTPYMEHTAMU, XapPaKTEPHbIMU ONA 3a4a4 KBaHTOBOW

MaKpOPU3NKN.

K cogeprKaHunio gmMcumnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e 3akKoH Kiopu - Belica 1 o6meHHOoe B3aMmoaeicTeme B peppomarHeTmkax
®  DJ/IeKTPOHHbIM NapamarHMTHbIA pe3oHaHcC.

e OnpeaenieHne WNPUHbI 3anpeLLeHHOM 30HbI NONYNPOBOAHUKOB: A — Ha MOCTOAHHOM TOKe, b —

Ha NepemMeHHOM TOKe, B — 6ECKOHTaKTHbIM METOL0M
e WUccneposaHue cobcTBEHHOM M NpUMecHON GOTONPOBOANUMOCTM B NONYNPOBOAHMKAX

e lI3mepeHure KOHTaKTHOW PasHOCTM NOTEHLMA/IOB B MOAYNPOBOAHMKAX (B repMaHMEBOM guoze)

e TyHHenupoBaHWe B NONYNPOBOAHMKAX
e [lpoBepKa 3aKkoHa BuaemaHa-®paHua

L VI3N\epeHme BpeEMEHWN XKN3HN MIOOHaA. UccnepoBaHme NornoweHma BTOPUYHOIo KOCMHNYECKOTIo

n3ny4yeHnA B BelecCTBe

OcHoBHas nuTepaTypa:

1. KBaHTOBan MMKPO- U Makpodusmka [TekcT] : yueb. nocobue ans sysos / HO. M. LluneHtok .— M. :

dunsmartkHura, 2006 .— 640 c.

2. KBaHTOBan dM13MKa KOHAEHCUMPOBAHHbIX cucTem [TeKcT] : yueb. nocobue ans sysos / H. A.
KupunueHko ; M-Bo obpasoBanHua n Hayku P®, MocK. ¢u13.-TexH. UH-T (roc. yH-T .— M. : MOTU,
2012 .— 200c.

3. OcHOBbI PpM3MKM KOHAEHCMpPOBaHHOIO cocToAHMA [Teket] : [yueb. nocobue ans sysos] / 0. B.
MNetpos .— AdonronpygHbii : UHTennekT, 2013 .— 216 c.

4. C60pHMK 3aga4 no obuwemy Kypcy ounsmkn [Tekct] : B8 3 4. Y. 3 : ATomHasa n agepHaa ¢usmKa :
yueb. nocobue ans sy308 / nog pea. B. A. OBUMHKMHA .— 2-e n3A4., ucnp. n gon. — M. :
dusmartkHura, 2009 .— 512 ¢

5. TabopaTopHblit NpakTUKym no obuien pusmnke [Tekct] : 8 3 1. T. 3 : KBaHTOBasA ¢duM3mMKa : yueb.

nocobue ana sysos / ®. ®. UrowmH, H0. A. Camapckuin, HO. M. LinuneHtok ; noa pea. t0. M.

LimneHtoka ; MocK. ¢u13.-TexH. UH-T (roc. yH-T) .— 2-e usg,., ucnp. n gon. — M. : dusmatkHura, 2005

.—432c.



OCHOBbI cOBpeMeHHOMU PU3UKH

LUenb AMcumnanHbl:
OcBoeHMe cTyaeHTamn 6a30BbIX 3HAHWIN B 061aCTM KBAaHTOBOWM MaKpOOU3UKM oA AaNbHENLWero
N3y4YeHMA COOTBETCTBYIOLLMX PA3e/ioB TEOPETUYECKON PUBMKM, a TaKKe YriybeHHOro U3yyeHus

dYyHOAMEHTaNbHbIX OCHOB COBPEMEHHOW PU3UKMN.

3a4a4m AUCUMNANHDI:

e dopmunpoBaHue y obyydatolmxca 6a3oBbIX 3HAHUN U MOHATUI B 061aCTM KBAHTOBOM MaKPOPU3IMKM U
OUBNKM KOHAEHCUPOBAHHOIO COCTOSIHUA.

* bopMUpPOBaHME YMEHWUIN N HAaBbIKOB MPUMEHATb U3YYEHHbIE TEOPETUYECKME 3aKOHbI U
MaTeMaTMYECKNE MHCTPYMEHTbI AN1A pelleHmMA 3a4a4 KBaHTOBOM MaKpOodU3UKK

e dopmMmunpoBaHue obLePU3INYECKOM KYNbTYPbl: YMEHMA BbIAENATb CYLLECTBEHHbIE GU3NYECKMNE
ABNEHUA U NpeHebperaTb HECYLLECTBEHHbIMMW; YMEHUS NPOBOAUTb OLEHKU GU3UYECKUX BENIUUNH;

YMEHUA CTPOUTb NPOCTENLLINE TEOPETUYECKME MOAE/N, OMMUCHIBaOLWME pU3MYECKne NPoLEecchl;

B pe3synbTaTe 0OCBOEHUA AUCUMMNIMHBI 0ByYatoLwmMecs AOKHbI

3HaTb:

dyHOAMEHTaIbHbIE 3aKOHbI U MOHATUA KBAHTOBOW MaKpPOdU3UKK, a TaKKe rpaHunLbl UX
NPUMEHUMOCTH:

OCHOBHble MeTOZa ONUCAHMA KPUCTANJIUYECKMX CTPYKTYP, MOHATUA NPUMUTUBHOMN U SN1€MEHTapPHOM
Aveek, aueika BurHepa-3eiTua, NOHATUA 06PATHON PELWWETKM M NepBOM 30HbI bpuaatoaHa.
OCHOBHbIE 3KCNEPUMEHTA/IbHbIE METOAbI ONpPeAeNeHNA NaPaMETPOB KPUCTALIMYECKUX CTPYKTYP:
PEHTTEHOBCKME N HEMTPOHHbIE MeToAbl UccnesoBaHus, gubpakums bparra-Bynbda.

cnocobbl ONUCAHNA KONEKTUBHbIX BO3OYKAEHUW KPUCTANIMYUECKOM PELLETKN, UMETb
npeacrasneHue o GoHOHaXx.

METO/, ONUcaHMA NOBeAEHNA 3/IEKTPOHOB B TBEPAbIX TENAX: 30HHAA Teopua, pacnpeneneHune
depmun-Anpaka, mogenb cMnbHOM 1 cnaboit ceasu.

0COBEHHOCTM CTPOEHMA NOYNPOBOAHMKOB, @ TaK¥Ke NOBEAEHMA 3/IEKTPOHOB B MONYNPOBOAHMKAX.

OCHOBHbIE MOJZI0XKEHUA 3IIEKTpOHHO-,CI,pr0LIHOI‘;1 npoBoAMMOCTU MEeTaNNI1I0B U NONYNPOBOAHUNKOB.



MMEeTb NpeacTaB/ieHUe O MPUMECHOW NPOBOAMMOCTU B MNOAYNPOBOAHMKAX

CBA3b KOHTAKTHAA pPa3HOCTM NOTeHUManos n tTepmo3/C.

6a30Bble MOAENN ONUCAHUA ABIEHUI CBEPXTEKYYECTU U CBEPXMNPOBOANMOCTU

NOMIOXKEHWNA KBAHTOBOIO ONUCAaHUA MAarHUTHbIX CBOMCTB TBEPAbIX TEN

YmeTb:

NPUMEHATb U3YYEeHHbIE 3aKOHbI KBAaHTOBOW GU3NKM A8 PELUEHUA KOHKPETHbIX 3a4a4:

YMeTb N0/1b30BaTbCA KNaccudpuKaumein TMNoB KPUCTanInYeckux pewétok bpaee.

NPUMEHATb 3aKOHbI aAucnepcnmn GOHOHOB ANA PACYETA TENNOEMKOCTM KPUCTANN0B B MKAX MOLENN
[debas 1 dnHwTeMHa.

BbIYMCNATb 3aKOH AUCNEPCUN ANA SNEKTPOHOB U AbIPOK B paMKax cnabol U cunbHOM CBA3M
onpeaenaTb ypoBeHb 3Heprum ¢epmm B MeTas/lax U NONYNPOBOAHMKAX OTHOCUTENIbHO KPas 30HbI
NpPoBOANMOCTH

onpeaenaTb BUG TeMNEPaTypHO 3aBUCMMOCTU 31EKTPONPOBOAHOCTM NOJTYNPOBOAHUKOB
BbIYMCNATb BUA, BO/IbTAMNEPHOM XapaKTEPUCTUKM p-n Nepexoaa

aHanu3MpoBaTb PU3MYECKME 3a4a4M, BbIAENAA CYLLECTBEHHbBIE U HECYLLECTBEHHbIE ACNEKTDI
AB/N€HUA, M HA OCHOBE NPOBEAEHHONO aHaM3a CTPOUTb YNPOLLEHHbIE TEOPETUYECKME MOLENN
dU3NYECKUX ABNEHUN;

NPUMEHATb Pa3/IMYHbie MaTeEMATUYECKNE MHCTPYMEHTbI PeLLUeHMs 33434 UCXoaA 13
chopMynnpoBaHHbIX PUINYECKMX 3aKOHOB, N MPOBOAUTb HEOOXOAMMbIE AHANUTUYECKME N YNCTEHHbIE
pacyéThbl;

Bnagetb:

OCHOBHbIMM METOLAMM peLleHMA 33434 KBAaHTOBON MaKpodU3MKK;

OCHOBHbIMM MaTEMATUYECKMMU UHCTPYMEHTAMM, XapaKTEPHbIMW A/1A 3a4a4 KBAHTOBOM

MaKpOoPU3nKN.

K cogeprKaHunio gMCcUmMnAnHbI OTHOCATCA OCHOBHbIE pa3ze bl Kypca:

o CTpyKTypa 1 KonebaHMA KPUCTANIUYECKUX PELLETOK.

e  ®oHOHbI. Mogenb [lebas. PewéTyata TENN0EMKOCTb U TENJ0NPOBOAHOCTb.

e (CB0O6OAHbIN 3/1EKTPOHHbIN ra3. dHernsa dGepmu. Ten10EMKOCTb METAN/NOB.

e KWHEeTUKa 3/1eKTPOHOB B MeTa/fie.

e  30HHbI XapaKTep CNeKTpa 3/1eKTPOHOB B TBEPAbIX TeNax; NoBepxHocTb Pepmu
e [lonynpoBOAHUKM

e (CBepxnpoBOAHUKMU

e Hu3KopasmepHble CUCTEMDI



e MarHetnsm
e Bew,ecTBO B 3KCTPEMAbHbIX YCIOBUAX
e Cpava AoOMaLLHUX 33 aHNM

OcHoBHasa nuTepaTypa:

1. KBaHTOBaA MUKPO- M makpodusmKa [TeKkcT] : yueb. nocobue ana sysos / H0. M. LuneHtok .— M. :
dusmatkHura, 2006 .— 640 c.

2. KBaHTOBas ¢pU3MNKa KOHAEHCUPOBaHHbIX cucTem [TeKcT] : yueb. nocobue ansa sysos / H. A.
KupuueHko ; M-Bo o6pasoBanHua 1 Haykn PO, MocK. pu3.-TexH. UH-T (roc. yH-T .— M. : MOTH,
2012 .— 200 c.

3. OcHOBbI PU3NKN KOHAEHCUPOBAHHOTO cocToAHUA [TeKcT] : [yueb. nocobue ana sysos] / HO. B.
MNetpos .— AdonronpyaHsbii : MHTennekT, 2013 .— 216 c.

4. CoopHMK 3aaa4 no obuemy Kypcy ¢umsmkm [Teket] : B 3 4. Y. 3 : ATOMHan u sgepHan ¢pM3mKa :
yyeb. nocobue ans By3oB / noa pes. B. A. OBUMHKMHA .— 2-€ U34., ucnp. 1 gon. — M. :
dusmartkHura, 2009 .— 512 ¢

5. NabopaTopHbI NPaKTUKym no obuei ¢pusmke [Tekct] : 8 3 T. T. 3 : KBaHTOBas ¢pum3mKa : yueb.
nocobue ana sysos / ®. ®. NrowwmH, t0. A. Camapckui, HO. M. LiuneHiok ; nog pea. H0. M.
LmneHtoka ; MocK. ¢u13.-TexH. UH-T (roc. yH-T) .— 2-e usg., ucnp. u gon. — M. : dusmartkHura, 2005

.—432c.

OCHOBbI PU3UKUN U TEXHUKN YCKOPEHUA 3aPANKEHHbIX YacTu,

Lenb AUCUMNANHDI:
- U3yYyeHue OCHOB PU3NKKN U TEXHUKMU YCKOPEHUSA 3apsaXKeHHbIX YacTul, NpuobpeTeHne HaBbIKOB
MCNO/Ib30BaHUM MOYYEHHbIX 3HaHUI B UccneaoBaTeNbCKOM paboTe, B TOM uncie B obnactu

yCKOpMTeﬂeVI, ¢WI3MKM AdTOMHOrO A4pa N anemMmeHTapHbIX 4aCcTuu,.

3a4auun ANCUMNNIUHDI:

— 0CBO€eHue CTyaeHTamMmun 6a30BbIX 3HaHWUI B 06nacTn ¢M3MKM N TEXHUKUN YCKOPEHUA 3apAXKEHHDbIX



yacTuu,

— npuobpeTeHne 3HAHUIN O COCTOAHUM U NEPCNEKTUBAX PA3BUTUA YCKOPUTENBHOM TEXHUKM;

— OKa3aHWe KOHCYNbTaLMi U MOMOLLM CTYAEHTaM B NPOBeAEHMM COBCTBEHHbIX TEOPETUYECKUX U
OPUEHTUPOBAHHBIX Ha MPAKTUYECKOE NPUMEHEHME NCCAea0BaHMIA B 061aCTU yCKopuTenen
3aPAXKEHHbIX YacTuL,;

— npuobpeTeHne HaBbIKOB MPUMEHEHMSA NONYYEHHbIX 3HAHUA B CMEXKHbIX Y MEKANCLUMIMHAPHbIX

HAY4HbIX obnacrax.

B pe3ynbTate 0CBOEHMA ANCLMMNIMHBI 0ByYaroLWLMecs AOMKHbI

3HaTb:

byHAaMeHTaIbHbIe NOHATUA, 3aKOHbI, TEOPUM KNACCUYECKOW U COBPEMEHHOW GU3MKMY;

NOPAAKMN YNC/IEHHDbIX BE/IMYUH, XapaKTePHble A/1A Pa3/INYHbIX Pa3aenos GU3nKu;

COBpPEMEHHbIe Npobaembl GU3UKM U MaTEMATUKMK;

ob6wue noaxoabl K peLleHmnto NPUKAALAHbIX U TEOPETUYECKUX 3a4a4 UBUKU U TEXHUKU
ycKoputenen;

OCHOBHbIE MOJIOKEHMA N METObl YCKOPEHMUA 3aPAXKEHHbIX YaCTUL, NPUMEHAEMbIE AN CO3LaHUA
pa3IMYHbIX YCKOPUTENEN.

YmeTb:

abcTparnpoBaTbCa OT HECYLWECTBEHHOTO NPU MOLENMPOBAHUM peasibHbIX PUIUYECKMX CUTYALLUIA;
No/ab30BaTbCA CBOMMM 3HAHUAMM A8 pelleHns GyHAAMEHTANbHbIX U NPUKAAAHbIX 33434 U
TEXHO/IOMMYECKMX 3a4ay;

[enatb NpaBuJibHble BbIBOAbI U3 CONOCTAB/IEHUA PE3Y/IbTAaTOB TEOPUUN U SKCNEPUMEHTA;
NPOW3BOAUTb YNCTIEHHDBIE OLEHKM MO NOPAAKY BENUYUHDI;

[eNnaTb KayeCTBEHHbIe BbIBOAbI NPU NEPEXOAE K NPeAeNbHbIM YCN0BUAM B U3y4aembix npobnemax;
BMAETb B TEXHUYECKUX 3a4a4ax GU3MUecKoe coaepKaHue;

ocBauBaTb HOBble NpeaMeTHble 061aCTH, TEOPETUYECKME NOAXOAbI U IKCNEPUMEHTANbHbIE
MeTOAMKM;

NoJiy4aTb HaWyyLlLME 3HAYEHUA NAPAMETPOB YCKOPUTENIEN N UHBIX INEKTPOPUINYECKUX YCTAHOBOK
pa3IMYHOro Ha3HAYEHUA U NPaBUIbHO OLEHUBATb CTEMNEHb UX AOCTOBEPHOCTH;

3¢¢EKTMBHO MCNON1b30BaTb NMNOJIy4E€HHbIE 3HAHUA, UMeoLWMneca MeToabl pelweHnA 3aga4



3KCNepMMeHTaIbHOM GU3UKM A5 JOCTUNKEHUA HEODXOANMBIX TEOPETUYECKUX U NPUKAALHBIX
pe3ynbTaToB.

Bnapetb:

HaBblkamMu ocBoeHuMA 6oablioro ob6bema MHPopmaumu;

HaBblKaMM CaMOCTOATENbHOWN paboTbl B NabopaTopum u NHTEpHETE;

Ky/IbTYPOM NOCTaHOBKU M MOAENNPOBAHNA GU3MYECKUX 334aY;

HaBblKaMM rPAaMOTHON 06paboTKM pe3ynbTaToOB ONbITa M CONOCTABAEHUA C TEOPETUYECKUMMU
OaHHbIMU;

NPaKTUKOWN UCCNeL0BaHUA U PELUEHUS TEOPETUYECKUX U MPUKIALHbIX 3a4aY;

HaBblKaMM TEOPETUYECKOIO aHaM3a peasibHbIX 33434, CBA3AHHbIX C CO3JaHUEM YCKOpUTenei

3apAXKeHHbIX YaCTul, anAa (I)YHLI,aMeHTafIbeIX, NPUKNagHbIX U MeAUUNHCKUX MCCHEAOBaHMﬁ.

K cogepKaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e  ®duU3nYecKMe 0CHOBbI YCKOPEHWNS 3apAKEHHbIX YacTUL,.

e [poaonbHOE ABUMKEHME YacTUL, B YCKOPUTENSAX.

e [lonepeyHoe ABUMKEHME YACTUL, B YCKOPUTENAX.

e  OCHOBHbIE TUMbl YCKOPUTENIEN N UX OCODBEHHOCTH.

e  OCHOBbI 3/IEKTPOAMHAMMUKMU YCKOPSAIOLLNX CUCTEM.

e  OCObeHHOCTM AMHAMMKW YacTUL, B IMHENHbIX PE30HAHCHbIX YCKOPUTENSX.
e 3JddeKTbl NPOCTPaAHCTBEHHOIO 3apaaa.

e KorepeHTHOe ABUMKEHME MNyYKa, HEYCTOMYMBOCTH.

e PaanaumoHHble apdeKTbl, CUHXPOTPOHHOE U3NYYEHME U €TI0 NMPUMEHEHME.
e BcTpeyHble Ny4YKW, HAKoNUTENMN.

OcHoBHasa nuTepaTypa:

1. Nobpeuos H.M. YcKopuTenun 3apsKeHHbIX 4acTuL, B SKCNepUMeHTanbHON GU3NKE BbICOKUX
3Hepruin. MUOU, 2004.

2. Wangler P. Thomas. RF Linear Accelerators (Wiley Series in Beam Physics and Accelerator
Technology). Wiley-VCH, Berlin, 2008.

3. http://www.jacow.org— Joint Accelerator Conferences Website

4. Proceedings of The CERN Accelerator School, https://cas.web.cern.ch/cas/Proceedings.html



https://cas.web.cern.ch/cas/Proceedings.html

OcHoBbI 3KCI'IepMMEHTal'IbHOVI ¢M3MKM 3/1IeMEHTapPHbIX YacTUuy

Lenb gucumnamHsbi:

- NU3y4YeHWe OCHOBHbIX 3KCNEePUMEHTA/IbHbIX MPUHUMMNOB, METOA0B U AETEKTOPOB SKCNEPUMEHTa/IbHOM
PU3MKKN 31EMEHTAPHbIX YACTUL, O3HAKOM/IEHME C METOAMKOM NPOBeAEHNSI COBPEMEHHbIX
3KCMNEPMMEHTOB U Ba*KHENLLMMM OTKPLITUAMM B PU3NKE 3/1eMEHTAPHbIX YaCcTUL, 3a NocaegHue

aecatuneTus.

3agauv gUCcUMNAnHbI:

OCBOEHMe cTyaeHTamu 6a30BbIX 3HaHWI B 061aCTM 3KCNEPUMEHTAIbHON GU3UKM SNEeMEHTAPHBIX
yacTuu,

npuobpeTeHme TEOPETUYECKUX M IKCNEPUMEHTASIbHBIX 3HAHWUIM B 061aCTN GU3MKKU ClabbIx
B3aMMOZLENCTBUIN, GUINKN HEWTPUHO, NIAHNPOBAHNA U Pa3paboTKM COBPEMEHHbIX AeTEKTOPOB U
C/IOXKHbIX MHOTOLLENEBbIX IKCMEPUMEHTA/IbHbIX YCTAHOBOK;

OKa3aHWe KOHCYNbTalMii U MOMOLLM CTYAEHTaM B MPOBEAEHUMN COBCTBEHHbIX IKCMEPUMEHTAIbHbIX

n metogmnyeckmnx MCCﬂeAOBaHMVI B ¢M3MKE IN1EMEHTAPHbIX 4aCTUL, aHa/1n3a gaHHbIX.

B pe3synbTaTe 0CBOEHUA AUCUMNAMHBI 06yYaloWwMecs AOMKHbI

3HaTb:

dyHOAMEHTaNbHbIE MOHATUA, 3aKOHbI, NPUHLMMNbI, METOAbI, IETEKTOPbI, MPUMEHSAEMbIE B
COBPEMEHHbIX 3KCMEPUMEHTaX B GU3MKE 31eMeHTaPHbIX YacTUL, GU3MKK;

OCHOBHble pyHAAMEHTA/IbHbIE CUMMETPUN GU3NKN MUKPOMUPA;

NPUHLMNbI PETUCTPALIUM 3/IEMEHTAPHbIX YaCTULL COBPEMEHHbIMU AETEKTOPAMU;

OCHOBHbIE K/IaCCMUYECKME IKCNEPUMEHTDI, ONpeaeMBLINE NYTU PAa3BUTUA GU3UKM 3N1eMEHTAPHDbIX
yactuu;

NPUHLMNNANAbHbIE 0COBEHHOCTU YCKOPUTENbHbIX, 1a60PATOPHbIX, NOA3EMHbIX 3KCNEPUMEHTOB U
[EeTEeKTOPOB;

MEeTOAbl, UCNONb3yeMble ANA UCCNEA0BAHUA HEUTPUHHBIX OCLUANALNNA.

YmeTb:



abcTparMpoBaTbCs OT HECYLLLECTBEHHOTO NPU MOAEANPOBAHUN peasibHbIX GUUUECKUX CUTYaLMIA;
No/1Ib30BaTbCA CBOMMM 3HAHUAMM ANA peleHna GyHAaMeHTaAbHbIX 33434 U NOCTaHOBKU
3KCNEePUMEHTOB;

Aenatb NpaBu/bHble BbIBOAbI U3 CONOCTABEHUA Pe3y/IbTAaTOB TEOPUMN U IKCMEPUMEHTA;
NPOM3BOAMUTb aHAIN3 IKCNEPUMEHTANIbHBIX JAHHbIX CTaTUCTUYECKUMUN METOAAMMU;

[enaTb KauecTBEHHbIE BbIBOAbI NPU NEpexXo/ie K NpeaebHbIM YC/10BUAM B U3ydaeMblix npobnemax;
BMAETb B TEXHUUYECKUX 3aga4ax GU3nyeckoe cogeprkaHue;

0CBauBaTb HOBble NpeaMETHbIE 06/1aCTU, TEOPETUYECKME NOAXObI U SKCNEPUMEHTAIbHbIE
METOANKM;

noay4YaTbh HaUyYLLME 3HAYEHMA U3MEPAEMbIX BE/IUYMH U NPABUIbHO OLEHUTb CTEMEHb UX
[OCTOBEPHOCTH;

paboTaTb Ha COBPEMEHHOM, B TOM YMC/IE U YHUKANIbHOM 3KCNEePUMEHTaNbHOM 060pya0BaHUK;
3ddeKTUBHO MCNONb30BaTb MHPOPMALIMOHHbIE TEXHOIOTMM U KOMMbBIOTEPHYIO TEXHUKY 1A
LOCTUXKEHMA HEOOXOANMbIX TEOPETUYECKUX U MPUKIAAHBIX PE3YNbTaTOB.

Bnagetb:

HaBblKaMM 0CBOeHMA 60/1bLOro 06bemMa MHPOPMaLUMK, U3YYEHUA HayUYHbIX Ny6AnKaLmii;
HaBblKaMu NpeACTaBNEHUA CBOUX Pe3yNbTaTOB Ha CEMUHAapaXx, KoHbepeHUnax;

HaBblKaMM CaMOCTOATENbHOM paboTbl B nabopatopumn n UHTepHeTe;

KY/NIbTYPOWM NOCTAaHOBKMU U MOAENUPOBaHUA GpU3NYECKUX 33aY;

HaBblKaMM rPAMOTHOMN 06PabOTKM Pe3yNbTaTOB SKCNEPUMEHTA U CONOCTABIEHUA C
TEeopPeTUYECKUMM AaHHbIMU;

MeTOAMKOMN paboTbl C OCHOBHLIMM AETEKTOPAMM YacTuUL;

HaBblKaMM aHa/IM3a SKCNEPUMEHTANIbHbIX U METOAMUYECKUX AAHHbIX;

OCHOBHbIMWU HaBblKaMn HaNNCaHNA HAay4YHbIX cTaTel.

K cogeprKaHunio gMCcUmMnAnHbI OTHOCATCA OCHOBHbIE pa3ze bl Kypca:

e KnaccudumKaumsa anemeHTapHbIX YacTuL,. OCHOBHblE ANCKPETHble PyHAAMEHTaNbHbIE
CUMMETPUM.

o [IpoxoxaeHWe 3apaXKeHHbIX U HEUTPaNbHbIX YacTUL, Yepes BeLLecTBO. Tpu TMNa
B3aMMOeinCTBUN.

e ba3oBble AeTeKTOPbI 3N1eMEHTAPHbIX YacTUL,

e HapyweHue NpoCTPaHCTBEHHON CUMMETPUM B CNabblX B3aUMOAEACTBUAX.

e HapyweHne KOMBMHMPOBAHHOM YETHOCTU B CNabbix B3aMMOAENCTBUAX.

o UM mexaHunsam. O6HapyKeHMe C KBapKa W Tay IenToHa.



e [lepeHocunku cnaboro B3anmogencrens W n Z 6030HbI.
e HelTpMHHbIE oCUUANALUMN.

e UNccneaoBaHWe CBOWCTB 3/1EMEHTAPHbIX YacTUL, B SKCMEPUMEHTaX HA agPOHHBIX U 31EKTPOHHbIX
Konnangepax.

OcHoBHasA nuTepaTypa:

1. A.ltobumos, [.Knw. BBegeHune B aKcnepuMeHTanbHY0 GU3nKy yactmu, Pmusmartaut, 2001.
2. MN.XannepH. Konnaigep, dkcmuy, 2010.

3. C.Guinti, C.W.Kim. Fundamentals of neutrino physics and astrophysics, Oxford, 2007.

4. 1.Bigi, A.Sanda. CP violation, Cambridge, 2000.

5. F.James. Statistical methods in experimental physics, World Scientific, 2006.

MpaKTMKyM No aKcnepumeHTabHOi Ppusmnke

Lenb AUCUMNANHDI:
M3yyeHune sKcnepmmeHTaIbHbIX METOA0B UCCIeA0BaHMA NAa3Mbl M TBEPAOro Tena u NosyyeHune

NPaKTUYECKNUX HABbIKOB 3KCNEPUMEHTAIbHbIX MCCI'IE,CI,OBaHM[;I.

3a4aum ANCUMNANHDI:

* NnpuobpeTeHme CTyAeHTaMM NPAKTUYECKUX HAaBbIKOB 3KCNEPMMEHTa/IbHbIX UCC/IeA0BaHN;

® OKa3aHMe KOHCYNbTalMi U MOMOLLM CTyAeHTaM B NpoBeAeHUM COBCTBEHHbIX SKCNEPUMEHTA/IbHbIX
nccnefoBaHuii B o6nactn GUsnKM Naasmbl M TBEPAOrO TENA;

* NpuobpeTeHMe HaBbIKOB KOMYECTBEHHbIX OLLEHOK OCHOBHbIX NapaMeTPOB, XapaKTepM3YIoLMX

CBOWCTBA aKTUBHbIX Na3epHbIX cpea.

B pe3synbTaTe 0CBOEHMA AUCLUNANHDI o6yqa|ouj,mecn AOONXKHbI

3HaTb:



dyHAAMEHTaIbHble NOHATUA, 3aKOHbI, TEOPUM KNACCUUYECKOM N COBPEMEHHON PUMKY;

NOPAAKN YNC/IEHHDbIX BEIMYMH, XapaKTePHble AN Pa3/INYHbIX pPa3aesioB GU3NKK;

COBpPEMEHHbIe Npobaembl GUBUKU, XUMUKN, MATEMATUKWY;

COBPEMEHHDble 3KCNePUMEHTa/IbHble METOAbI UCCNEAOBAHUA B PU3MKeE M1a3Mbl M TBEPAOTrO Tena.
YmeTb:

KBa/IMPULNPOBAHHO NPOBOANTb U3MEPEHUA HA SKCMEPUMEHTA/IbHbIX YCTaHOBKaX;
NCNoab30BaTb COBPEMEHHbIE MeTOoAbl 06PabOoTKM AaHHbIX SKCNEPUMEHTa;

NPOM3BOAUTb YNC/IEHHbIE OLLEHKM MO NOPAAKY BE/UUYNHbI;

BUAETb B TEXHUYECKUX 3aa4ax GU3NYECKOoe coaepKaHue;

0oCBauBaTb HOBble NpeagMeTHble 061aCTN N SKCNEPUMEHTa/IbHblE METOANKM.

Bnagets:

KY/IbTYPOM NOCTaHOBKU GU3NYECKOTO IKCMEPUMEHTA;

HaBblKaMM rPAaMOTHOM 06PabOTKM SKCNEPUMEHTA/IbHbBIX AAHHbIX U CONOCTaB/IEHUSA C PacyeTaMy;
NPAKTUKOM NCCNeA0BaHNA U PEeLUEHNA SKCNePUMEHTANbHbIX 3a4ay;

HaBblKaMW 3KCNEPUMEHTA/ZIbHOIo nccnenoBsaHMA B obnacti naasmbl u TBEpAaoro tena.

K cogepKaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e ®dusuka TBEpPAOrO TENA.

e  OnTU4YecKMe MeToAbl B IKCNEpPUMEHTe.
e JlazepHan pusuka.

e Paamnometp CBY gnanasoHa.

e YnpaBneHue s3KCnepMmeHToOM

OcHoBHasa nuTepaTypa:
1. MeToabl nccnenoBaHUi B SKCNEpUMeEHTanbHoM ¢dusmke [Tekct] : yueb. nocobue ana sysos / M. U.

MeprameHTt .— M. : UHTennekT, 2010 .— 304 c.

MpuknagHaa pusmnueckana KyabTypa (BMAbI CNopTa no Bbibopy)

Lenb AMcumMnAnHbI:

ChopmmnpoBaTb MMPOBO33PEHYECKYIO CUCTEMY HaYYHO-MPAKTUYECKMX 3HAHWNI M OTHOLLIEHME K



du3nyeckom Kynotype.

3a4a4uun ANCUUNANHDI:

[Na AOCTUMKEHMA NOCTaBNeHHOW Lenn npeaycmMmaTpuBaeTca pelleHne cneayolmx BoCnuTaTebHbIX,
06pa3oBaTe/bHbIX, PAa3BUBAOWMX M 0340POBUTENbHbIX 3a4aY:

- MOHMMaHMe CoOLUNANBbHON POanN GU3NYECKOM KYNbTYPbl B Pa3BUTMM JIMYHOCTU U NOATOTOBKE ee K
npodeccnoHanbHoOM AeATENbHOCTY;

- 3HaHWe Hay4YHO- BMOIOTUYECKUX N NPAKTUYECKNX OCHOB PU3MYECKOM KyAbTypbl U 300poBOro obpasa
KU3HW;

- dopmMmunpoBaHMe MOTUBALMOHHO-LEHHOCTHOrO OTHOLLEHUA K GU3UYECKOIN KyNbType, YCTaHOBKM Ha
30POBbIN CTU/b XU3HK, HU3NYECKOe CaMOCOBepPLLEHCTBOBaHUE U CaMOBOCNMTaHWe, NOTPebHOCTU B

perynapHbIX 3aHATUAX d)VI3VI'~IeCKMMM ynpaxXHeHUAMUN N CNOPTOM,

B pesynbTate 0CcBOEHMA ANCLMNIMHBI 0byYaloLLMeca AOMKHbI

3HaTb:

Matepwuan pasgena npeaycmaTpmBaeT oBAaLEHME CTYAEHTAMM CUCTEMOM HAaYYHO-MPAKTUYECKUX U
cnewumanbHbIX 3HaHUIN, He0BXOANMBIX A1 NOHUMAHUA NPUPOAHBIX U COLUMANbHBIX NPOLECCOB
bYHKUMOHNPOBAHMA GU3MUECKON KYNbTypbl 06LLECTBA U JIMYHOCTU, YMEHUA UX aAaNTUBHOTO,
TBOPYECKOro UCMO/b30BaHUA AN IMYHOCTHOTO M NPOodEeCcCUOHANbHOTO PAa3BUTUS,
CaMOCOBEpPLUEHCTBOBAHMWA, OpPraH13aLMm 340POBOTO CTUASA KU3HW NPU BbINOJHEHUM y4ebHOR,
Npo¢deccnoHanbHON N COLMOKYNbTYPHOM AeATeNbHOCTU. [TOHMMATb POab GU3MYECKON KybTypbl B
pa3BUTUM YeNnoBEKa M MNOAFOTOBKE CneLmanncTa.

YmeTb:

Ucnonb3oBaTb GU3KYNbTYPHO-CNOPTUBHYIO AEATE/IbHOCTb A/1A NOBbIWEHUA CBOUX GYHKLMOHANbHbIX U
OBUraTeNIbHbIX BO3MOXKHOCTEMN, A1A AOCTUNKEHUA JIMYHDBIX Y KU3HEHHbIX U NPOdECCUOHANbHbIX LLenen.
Bnagets:

CucTeMol NpakTUYECKUX YMEHUI U HaBbIKOB, 06ecneymBatoLLMX COXPaHEHNE N YKPeNnieHne 340Pp0BbA,
pa3BuUTUE U COBEPLLUEHCTBOBAHUE NCUXOPU3UUECKMX CMOCOBHOCTEN U KauyecTB (C BbINONHEHUEM

YCTaHOB/IEHHbIX HOPMATUBOB NO 06LLEN GU3NYECKON U CNOPTUBHO-TEXHUUYECKOWN NOATOTOBKE).



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e OP (obuwas dM3mMyecKkas NOAroToBKa)

e C®nN (cneumnanbHan dpmnsnyeckan NoaroToBKa)

e [lpodeccmoHanbHO-NpPUKNaaHan pusnyeckas NoAroToBKa
e TeopeTnyeckasa NnoarotoBKa

e ODN (obuwas dM3mMyecKkas NOAroTOBKa)

e C®nN (cneumnanbHana dmnsnyeckan NoaroToBkKa)

e [lpodeccnoHanbHo-NpuKNaaHaa d¢usmnyeckan NnoaroToBka
e TeopeTnyeckasa NnoarotoBKa

e O (obuias pM3MyecKkas NOAroToBKa)

e CON (cneumanbHasa pmsmnyeckas NogroToBKa)

e [lpodeccnoHanbHo-NpuKNaaHasa ¢usmnyeckan NnoaAroToBka
e TeopeTnyeckasa NOAroToBKa

e OPN (obwas dM3mMyecKkas NOAroTOBKa)

e CON (cneumnanbHaa pusmnyeckan NoAroTosKa)

e [IpodeccnoHanbHO-NpUKNaaHas ¢pusnyeckasn noarotToska
e TeopeTnyeckasa NoAroToBKa

e OD (obuwas dM3MyecKkas NOAroToBKa)

e CO®nN (cneumnanbHaa dmnsmnyeckan NoAroToskKa)

e [IpodeccnoHanbHO-NpUKNaaHas ¢pusmnyeckas noarotToska
e TeopeTnyecKkan NOAroTOBKa

OcHoBHasa nuTepaTypa:

1 PasBuTMe BbIHOCAMBOCTM y cnopTcmeHoB Developing Endurance in Athletes. ABTopbl: Hukonaes
A.A., CeméHos B.I. ISBN: 9785906839725; 2017 r. UspaTenbctso: CnopT

2 dusmnonorus yenoseka. Obuwasn. CnopTneHasn. BospacTtHas: yuebHuK. U3a. 7-e, Human Physiology.
General. Sports. Age-related. Textbook. 7th Ed. AsTopbl: Conoakos A. C, Conory6 E. Bb. ISBN:
9785906839862; 2017 r. Usgatenbctso: Cnopt

3 MopALoK OpraHM3aLnmM OKas3aHMA MeLMULIMHCKOM NOMOLLM 3aHUMAKOLLMMCA GUINYECKOM KYIbTYPOK
n cnoptom The Order of Organization of Rendering First Aid to Persons Who Practice Physical Culture
and Sports. ABTop: MNHUCTEPCTBO 34paBoOXpaHeHMA Poccuiickoit ®eaepaumn. ISBN:
9785906839770; 2017 r. UspgatenbcTtso: CnopTt

4 BcepoccUiCKUIA GU3KYNbTYPHO-CMOPTUBHbIA KOMMNIEKC «[0TOB K Tpyay u obopoHe» (MO) — nyTb

K 340poBblo 1 dpnsnyeckomy cosepieHcTsy The All-Russian Physical Culture and Sports Programme
“Ready for Labour and Defence” (GTO). AsTopbi: BuHorpagos M.A., Llapuk A.B., OKyHbKoOB 10.B.
ISBN: 9785906839794; 2016 r. UspaTensctso: CnopT

5 TeopeTMKo-meToaMUYECKME acNeKTbl NPaKTUKKU cnopTa. Theoretical and Methodological Aspects of



Practical Sports. Astopbl: ®uckanos B.[., YepkawuH B.MM. ISBN: 9785906839213; 2016 .
Mspatenbctso: CnopT

6 NMoarotoBka cnoptcmeHoB XXI BeKa. Hay4yHble OCHOBbI M NOCTPOEHUE TPEHMPOBKMW. lep. € aHrA.
Athletes Training in the XXI Century. Scientific Basis and Training Structure. AsTop: UccypuH B.B.
ISBN: 9785906839572; 2016 r. UsgaTtenbctBo: CnopTt

7 AHncumos H.C. (pea.) PuskynbTypa npu 61mMsopykoctu. M.2005;

8 AptamoHosa /1./1., MaHounos O.M., Bopucosa B.B. J/leuebHan 1 aganTMBHO-0340P0OBUTENbHAA
dusnyeckan kKynoTypa: YuebHoe nocobue ana sysos. Mocksa Bnagoc MNpecc 2010;

9 BaitHep 3.H. Baneonorus: YuebHuK gns By3os.. 5-e nsa. M.2008;

10 BaitHep 2.H. MeToaonorua n npakTnka ¢opmmpoBaHns 6esonacHol 3g0poBbecbeperatoLuel
obpasoBaTtenbHol cpeapl. KpacHoaap,2005;

11 Fotosues M.U., Aybposckuit B.N. CaMOKOHTPO/Ib NpU 3aHATUAX GU3NYECKON Ky/IbTypoii. M.:
®nC.,1984;

12 Ay6posckuin B.N. NleuebHasn dpursmyeckas KynbTypa: YuebHuK ans sysos. M. Bnagoc 1999;

13 Escees C.I., WWankoBsa /1.B. AganTtnBHasa ¢pusmyeckas KyabTypa: YuebHoe Mocobue. MockBa «
Cosetckuit cnopTt» 2000;

14 }Kypasnesa A.U. dusnonorus GmUsnyYecknx ynpaxKHeHUN-Teopma 1 NpaKkTMKa neyebHom
du3KynbTypbl //NTOK 1 maccaxk.2006.No5;

15 KacTtoHmH A.C.,BaiiHep 3.H. 340poBbIit NO3BOHOYHMK U NiaBaHKe. Jinneuk 2008;

16 KeHHet Kynep. HoBas aspobuka - M., PUC - 1976

17 KoueTkoBa W.H., MapagokcanbHaa rumHactuKa CTpenbHMKoBoi.M.,2003;

18 Nlerkan atnetmka. Mpasuna copesHoBaHun -OUC M. -1984

19 JTbi>KHbIM conpT. YYebHUK 418 UHCTUTYTOB PpUanYeckom Kyabtypbl - PUC M. - 1980

20 MeaBepaes B.1N.dusmonormyeckne npuHLMNbI pazpaboTKmM pexxumoB Tpyaa 1 oTapixa. J1.,2004;
21 Monos. H.C. NleuebHan ¢pusmnyeckasn Kynbtypa.2-u3g. M.:Akagemus,2005;

22 CenysaHoB B.H. TexHonorus osgoposutenbHomn Gpusmnyeckoin Kynbtypbl.M.,2001;

23 CneumanbHaa NOAroToBKa NbixHUKA/ PameHckas T.U. - M., CnopTAkagemlpecc - 2001

24 CnopTueHaa meguumHa - M., BNAAOC - 1999

25 CnopTtuHoas ¢umsmonorma- PUC M.-1986

26 CnopTuBHbIA Maccax - PUC M. - 1975

27 ®dusnyeckana KyabTypa ctyaeHTa - M., TAPAAPUKH, 2000

28 dusmyeckme KayecTsa cnopTcmeHa. 3aumopckuii B.M. - ®UC M. - 1970



29 Yorosaaze A.B. dusmyeckoe BocnuTaHne B peabuantaumm CTyAeHToB ¢ ocnabneHHbIM 340p0BbeM
: YyebHoe nocobue ans By3os.-M.,1986.

30 WWKona nerkoi atnetnkun -dNC M.-1968.

MporpammupoBaHue Ha A3biKe Python

Llenb gucunnamnHol:
MN3noKeHne CMHTaKcKca A3blka NporpammunpoBaHma MUToH U obydyeHre npruemam NporpaMmmmMpoBaHna

NMPUMEHUTENBbHO K €ro CI'IeLI,Md)VIKe.

3a4a4m AUCUMNANHDI:

— MOAr0TOBKA CTYAEHTOB K NPAaKTUYECKOMY MCNONb30BAHUIO A3blKa NPOrpammmpoBaHus MUToH B
Hay4YHbIX pacyeTax, 3a4a4ax ynpas/ieHNs TEXHUKOWN IKCMEPUMEHTA, a TaKKe rpadpnyeckomy
OTOOpPaXKEHMUI0 PaCUYETHbIX U SKCMEPUMEHTA/IbHbIX AaHHbIX.

— npuobpeTeHnEe HaBbIKOB NPUMEHEHWS NOYYEHHbIX 3HAHUI B CMEMKHbIX U MEXANCLUMNIUHAPHbIX

HaY4HbIX obnacrax.

B pe3ynbTaTe 0CBOEHUA AUCLUMNANHDBI 06yYatowmecs AONKHbI

3HaTh:

- CUHTAKCUC A3blKa NporpammmnpoBaHma MUToH;

- onepauunoHHble cpebl UCMOIHEHMA NPOrPaMM U HEOHXOAMMbIN AN HAMUCAHMA U CONPOBOXKAEHUSA
NPOrpamm MHCTPYMEHTapUA.

YmeTb:

- co34aBaTb U MOAMPULMPOBATL NPOrPamMMbl Ha A3bIKe NPOrpammmnpoBaHnsa MUToH;

- HAXOAWTb M UCNPABAATbL OWMOKKM B Nporpammax;

- B3aMMOZENCTBOBATb C Kosileramm B npouecce paboTol.

Bnagetb:

- HaBblKamu pa6OTbI C MHCTPYMEHTa/IbHbIMKM CpeaACTBaMU ANA HANMUCAHUA U 3aNyCKa NPOrpamm;



- HaBblKaMu NMOUCKa U Bbl60pa 6VI6I’IMOTEK, ONTUMaNIbHbIX ANA pelleHnAa NnocTaBAeHHOM 3a4a4u;

- HaBblKaM¥u NOCTAaHOBKU 3a4a4, KOTOpPble MOTYT ObITb pelweHbl meTodamMmun NPporpammmnpoBaHnA.

K cogeprKaHunio gmMcumnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e BeegeHue B A3bIK NporpammumposBaHua MNuUToH

e CuHTaKcuc A3biKa MNUToH

o O6bEKTHO-OPUEHTUPOBAHHOE NPOrPAaMMMPOBAHME Ha A3bIKe MUTOH
e CneunanbHble BUAbI Nporpamm Ha A3blke MNUToH

OcHoBHasa nuTepaTtypa:
1. Mapk Jlytu. "U3yyaem Python", 4- e uspanue. Mep. c aHrn. CN6., Cumson-Mntoc, 2011. 1280 c, un.

ISBN 978-5-93286-159-2.

MpoxoxaeHue 3apAXKEeHHbIX YacTUL, U KBAaHTOB CBETa Yepes BelecTso

Lenb AUCUMNANHDI:
- n3ydeHne GU3NYECKMX OCHOB NMPOXOMKAEHUA U31yHEHMA Yepes BeLLecTBo;

- npmoﬁpeTeHme HaBblKOB NCMNOJ/Ib30BAaHNU NONYYEHHbIX 3HaHWUI B MCCﬂe,CI,OBaTeﬂbCKOVI pa60Te.

3agauv gUCUMNANHDI:

0CBOEHMEe CTyAeHTaMu 6330BbiX 3HaHWUI B 06/1aCTM NPOXOXKAEHUA U3TYYEeHUA Yepes BeLecTBo;
npuobpeTeHne TEOPETUYECKUX 3HAHWUI B 061aCTM U3YHEHUA NPOXONKAEHUA TAXKE/IbIX 3aPAKEHHbIX
yactuu, 6eTa-yacTuu, n GOTOHOB Yepes BELLECTBO;

OKa3aHWe KOHCY/NbTauuii ¥ NOMOLLM CTYAeHTaM B NPOBEAEHUN COBCTBEHHbIX TEOPETUUECKMUX U
OPWMEHTMPOBAHHbIX Ha NPAKTUYECKOE MPUMEHEHUE UCCNEL0BaHNI B 061aCTM NPOXOXKAEHNA U3TYYEHUR
yepes BelLLEecTBo;

npuobpeTeHne HaBbIKOB MPUMEHEHMA NOIYYEHHbIX 3HAHUI B CMEXKHbIX U MEXONCLIMINIMHAPHBIX

HAY4HbIX obnacrax.



B pe3ynbTaTe 0CBOEHUA AUCLUNINHBI 06yYatoWwMecs ONKHbI

3HaTb!

dyHAaMeHTaNbHbIe NOHATUA, 3aKOHbI, TEOPUM KNAaCCUYECKOW U COBPEMEHHOM GU3UKMY;

NOPAAKMN YUCNEHHbIX BE/IMYUH, XapaKTepHble AN1A Pa3/INYHbIX pa3aenos GU3nKu;

coBpeMeHHble Npobaembl GU3NKU U MATEMATUKMY;

obLme NoAxoabl K peLleHUIo NPUKNAZAHbIX U TEOPETUUECKUX 33434 NMPOXOXKAEHNA 3aPAKEHHbIX
YacTWL, U KBAHTOB CBETA Yepes BELLEeCTBO.

YmeTb:

abCcTparMpoBaTbCsA OT HECYLLLECTBEHHOTO NPU MOAENMPOBAHUN peasibHbIX GUUYECKUX CUTYaLMA;
No/ab30BaTbCA CBOMMM 3HAHUAMM ANA peleHna GyHAAMEHTANbHbIX MU NPUKAAAHbIX 33434 U1
TEXHO/IOTMYECKMX 3aayY;

AenaTtb NpaBu/bHble BbIBOAbI U3 CONOCTaBNEHUA PE3Y/IbTaTOB TEOPUM U SKCNEPUMEHTA;
NPOM3BOAUTb YNCIEHHbIE OLIEHKWN MO NOPALKY BEUUYUNHDI;

[enaTb KayeCTBEHHbIE BbIBOAbI NPU Nepexoe K Npeae/ibHbIM YCI0BUAM B U3y4aemblx npobiemax;
BMAETb B TEXHUMYECKUX 3aa4ax GpU3nyeckoe coaepxaHue;

ocBamBaTb HOBble NpeaMeTHble 06/1aCTH, TeopeTUYeCcKMe NOAXOAbl U SKCNEePUMEHTabHbIe
METOAMKM;

3¢ PeKTMBHO NCNONb30BATb NOJTYYEHHbIE 3HAHUA, UMEIOLLMECA METOAbI PELLUEHUA 3a4a4
NPOXOXAEHWUA 3apPAKEHHbIX YaCTUL, U KBAHTOB CBETa Yepes BELLEeCTBO A/1A AOCTUXKEHUA HE0HX0ANMBbIX
TEOPETUYECKMX M NPUKNAAHBIX PEe3ybTaToB.

Bnagetb:

HaBblkamu ocBoeHuA 6onbluoro obbema HPopmaumu;

HaBblKaMM CaMOCTOATENbHOWN PaboTbl B NabopaTopum u NHTEpHETE;

Ky/IbTYPOM NOCTaHOBKU U MOAENNPOBAHUA PU3MYECKUX 3a4aY;

HaBblKaMM rPAaMOTHOM 06pPabOTKM Pe3yNbTaToB OMbITA M COMNOCTABAEHUA C TEOPETUYECKMMM
OaHHbIMU;

NPaKTUKOMN UCCNeL0BaHUA U PELIEHUA TEOPETUYECKUX U MPUKIALHbIX 3a4aY;

HaBblKaMM TEOPETUYECKOrO aHan3a peasibHbiX 3a4a4, CBA3AaHHbIX C MPOXOXKAEHNEM 3aPANKEHHbIX

4acCTuL, 1 KBAHTOB CBETA Yepe3 BeLlLecCTBO.



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e YaenbHble MOHU3ALMOHHbIE NOTEPMU.

e 3aBMCMMOCTb Npober-aHeprus.

e [lenbTa-aneKkTpoHbl. CBA3b NOTEPb IHEPTUMN C MOHU3AUMEN.
e MHorokpatHoe Ky/JI0HOBCKOe paccefiHue.

e  ®dyKTyauUm noTepb sHEpPruun.

e MeToabl AETEKTUPOBAHUSA 3aPAKEHHbIX YacTUL,.

e YaenbHble MOHU3ALMOHHbIE NOTEPMU.

¢ PagnauMoHHOE TOPMOXKEHME 3/1EKTPOHOB.

e YepeHKOBCKOE paccesHue.

e MHOrokpaTHOE Ky/JIOHOBCKOE paccesiHUe 3/IEKTPOHOB.

o  ®dyKTyaUUm NoTepb SHEPruun.

e [lornouwieHne ramma-nyyen.

e PaccesHue ramma-nyyei.

e (O6pasoBaHue nap.

e O6wWMin xapakTep B3anumoaencTansa GoTOHOB CO Cpeaon.
®  JNEeKTPOHHO-POTOHHbIE IUBHMU.

OcHoBHasa nuTepartypa:
1. Nangay N.4., Indwuy, E.M. KBaHTOBaA mexaHuKa. Pusmataut, 2004.
2. Nangay N.4., Indwmw E.M. Teopua nona. Pusmataut, 2012.

3. Hosukos I'.U1. BeeaeHue B agepHyto ¢nsunky. HULL PerynapHaa n xaoTuyeckaa guHammka, 2004.

PyccKui A3bIK Kak UHOCTPaHHbIM

Llenb gucunnaunHel:

bopMUpOBaHME MEXKKYNBTYPHOM NPpodeccnoHaibHO OPUEHTUPOBAHHON KOMMYHUKATUBHOM
KOMMNETeHLUMM Ha cpegHe-NpoaBUHYTOM ypoBHe B2 (no ObuieeBponelicko WKane ypoBHelM BnajeHUs
MHOCTPAHHbIMU A3bIKaMUW) AR PELLeHMUS COLMAbHO-KOMMYHUKATUBHbIX 3334 B Pa3/IMuHbIX 061acTAxX
6bITOBOM, KyNbTYPHOM, NPOPEeCcCMOHaNbHOM U HAayYHOW AeATe/IbHOCTU Ha PYCCKOM f3blKe, a TaK»Ke Ans

,u,aaneﬁu.lero caM006pa3OBava.

3a4auun AUCUMNNIUHDI:



3aga4m GOpPMUPOBAHUA MEXKKYNbTYPHON NPodecCMOHaIbHO OPUEHTUPOBAHHON KOMMYHUKATUBHOM
KOMMNETEHLMM COCTOAT B NOC/AEA0BATENIbHOM OBNAAEHNN CTYAEHTAMU COBOKYMHOCTbIO
CyOKOMMNETEeHL M, OCHOBHbIMU M3 KOTOPbIX ABAAOTCA:

— JIMHIBUCTMYECKAA KOMMNETEHLMA, T.€. YMEHWNE afleKBAaTHO BOCMPUHUMATb U KOPPEKTHO UCMO/1b30BaTb
A3bIKOBblE e4MHULbI HA OCHOBE 3HAHWUI 0 GOHONOTNYECKUX, FPAMMATUYECKUX, TEKCUYECKUX,
CTUANCTUYECKMUX OCOBEHHOCTAX M3YHAaEMOrO A3bIKa;

— COLMONMHIBUCTUYECKAA KOMMETEHLMA, T.€. YMEHME afAEKBATHO UCMNO/Ib30BaATb peanmm, poHoBble
3HaHWSA, CUTyaTMBHO 0bycnoBsieHHble GOopMbl 0OLLEHMUS;

— COLMOKYNbTYPHAA KOMMETEHUMSA, T.€. YMEHUE YYMTbIBaTb B OOLLEHMM peyeBble M NOBeAEHYECKUNE
MOAENM, NPUHATbIE B COOTBETCTBYIOLLEN KYNbTYPE;

— CoUManbHan KOMNETEHUMA, T.€. YMEHWE B3aMMOAENCTBOBATb C NAPTHEPAMM MO 06LLEHUIO, BCTYNATb
B KOHTAKT M NOA4EPKUBATb €ro, BNagea HeobxoanMMbIMM CTpaTErNAMMU;

— CTpaTerMyeckas KoOMneTeHUMsA, T.e. yMeEHWE NPUMEHATb pPa3Hble CTpaTernun gas NoaaeprkaHus
yCnewHoro B3aMmMoAenCcTBMA NpU YCTHOM / MMCbMEHHOM 06LWEeHUK;

— ANCKYPCUBHAA KOMMETEHLMSA, T.€. YMEHNE NOHUMATb U NOPOKAATb MHOA3bIYHBIN ANCKYPC C Y4ETOM
KY/IbTYPHO 06YCNOBAEHHbIX Pa3nNyuij;

— 06LWan KoMmneTeHUMA, BKAOYAOLWAA HapAAY CO 3HAHUAMM O cTpaHe U Mnpe, 06 ocobeHHOoCTAX
A3bIKOBOM CUCTEMDbI TaK¥Ke 1 CNOCOBHOCTb PACLIMPATb U COBEPLLIEHCTBOBATb COOCTBEHHYIO KapTUHY
MWPa, OPUEHTUPOBATLCA B MEAMUNHbBIX MCTOYHMKAX MHDOPMALLUWK;

— MEXKKYNbTYPHAnA KOMMNETEHUMSA, T.€. CNOCOBHOCTb AOCTUYb B3AMMOMNOHUMAHNA B MEXKKYIbTYPHbIX
KOHTAKTax, UCNO/b3ys BECb apCEHA YMEHUI A1A peann3aumm KOMMYHUKAaTUBHOTO HAMEPEHUS;

— KOMMEHCAaTOPHan KoMMeTeHLMs, T.e. CNOCOBHOCTb n3berKaTb HeAOMNOHNUMAHMA, NPEeoaoNEeTb

KOMMyHVIKaTVIBHbIl‘;I 6apbep 3a CYEeT UCNON1b30BaHUNA NU3BECTHbLIX peYvyeBbIX U MeTAA3bIKOBbLIX CPeACTB.

B pe3ynbTaTe 0CBOEHUA ANCLUNAMHBI 0ByYaloLLMecs AOMKHbI

3HaThb:

OCHOBHble paKTbl, peanuu, MUMeHa, A0CTONPUMEYATENbHOCTH, TPaAULUMN Poccuu;

OOCTUXKEHUSA, OTKPbITUA, COBLITUA M3 06/1aCTN PYCCKOMN HayKM, KyAbTypbl, NONIUTUKM, COLlUANBHON
U3HU;

d)OHeTW-IeCKMe, NNEKCUKO-TPpamMmMaTn4ecKkmne, CTUanNCTn4yeckmne ocobeHHOCTU PYCCKOro A3bika U ero



OT/INYME OT POAHOrO A3bIKA;
0COHBEHHOCTM OCHOBHbIX TUMOB N HEKOTOPbIX *KaHPOB NMUCbMEHHOM U YCTHOM peuu;

0COBEHHOCTU U Pa3IMyHbIN GOPMY/Ibl PYCCKOTO PEYEBOTrO 3TUKETA.

YmeTb:

NMOHMMATb Ha CYX COAEpPKAHNE 3aKOHYEHHOTO NO CMbIC/Y ayAMOTEKCTA, B KOTOPOM MCMNO/b3YHOTCA
B OCHOBHOM 3KCM/IMLNTHbIE CNOCODObI BbIpaXKeHMA coaeprKaHusa, a A40NyCTUMblE UMMINLMUTHbIE pOpMbl
OT/INYAIOTCA BbICOKOW YAaCTOTHOCTbIO U CTaHAAPTHOCTbIO MoAenen NpoAyLMpoBaHMa CMbICAa;
[OCTUraTb HEOHXOANMBIX YPOBHEN MOHUMAHUA B Pa3/INYHbIX chepax U CUTyauusax obLeHns B
COOTBETCTBMM C 3a4aHHbIMWN NapameTpPamm COLMAJIbHbIX N MOBEAEHYECKNX XapPaKTEPUCTUK ObOLLLEHUS;
NOHMMaTb OCHOBHOE TeMaTUUYeCKoe COAEP KaHUe, a TaKKe Hanbonee GpyHKUMOHANbHO 3HAUYMMYIO
CMbICNOBYIO MHGOPMALMIO, OTPAKAOLLYHO HAMEPEHWS TOBOPSALLETO;

NMOHMMATb CEMAHTUKY OTAE/bHbIX PParMeHTOB TEKCTA M KNHOYEBbLIX e4MHUL, ONPeaenstowmx
0COBEHHOCTU Pa3BUTUA TEMATUYECKOIO COAEPKaHNA;

NMOHUMATb OCHOBHbIE COLIMANbHO-NOBEAEHUYECKME XapaKTEPUCTUKN FOBOPSALLETO;

NMOHMMATb OCHOBHbIE LLE/IM U MOTUBbI FTOBOPALLLETO, XapaKTeP er0 OTHOLLEHUA K NPeaMETY peun un
PEeLMNNEHTY, BblParKEHHbIE B ayANOTEKCTE SKCM/INUMUTHO;

[OCTUraTb onpeaeneHHbIX Leser KOMMYHUKALUUKN B pa3inyHbIX chepax obLLeHuA ¢ yyeTom
couMasnbHbIX Y NOBEAEHYECKUX PONEN B ANANOTMYECKON U MOHONOTMYECKOW GOpMax peyu;
OpraHn3oBbIBaTb peyb B popme guanora, 6biTb MHULMATOPOM AManora-paccnpoca, UCNonb3ys
pa3BUTYIO TaKTUKY peyeBoro obuieHnsa (HauMHaTb U 3aKaHYMBATb Pa3roBOP B CUTYaLMAX Pa3/IMYHOMN
CTENEeHU C/IOXKHOCTK, BepbHanbHO BblipaxKkaTb KOMMYHUKATMBHYIO 33434y, YTOYHATb AeTaM coobLieHnn
cobeceaHUKa);

NpoAyuMpPOBaTb MOHONOMMYECKUE BbICKA3biBaHMA, COAEPKALLUE: ONMUCAHNE KOHKPETHBIX U
abCcTpaKTHbIX 06bEKTOB; NOBECTBOBAHME 06 aKTyasibHbIX 417 FOBOPALLErO COBbITUAX BO BCEX
BUA0-BPEMEHHbIX NJIaHaX; PACCYKAEHUA HA aKTyasibHble /1A FOBOPALLErO TEMbI, COAEPKaLLME
BblPa*KeEHME MHEHWA, apryMeHTALUMIO C 3/IeMEHTAMM OLLEHKW, BbIBOAbI;

[OCTUraTh LIEIM KOMMYHUKaLMK B CUTyaLumu cBoboaHoi 6eceabl, rae ponb MHMLMATOPa 06LLeHMA
npuHagnexxunt cobeceaHMKy n roe HEObX0ANMMO YMEHNE pPeasnin30oBaTh TaKTUKY PEUYEBOro NoBeaeHus,
XapaKTepHyo A1a HeNnoAroToBeHHOro obLeHns B paMKkax cBoboaHon beceabl (MpeMmyLLecTBEHHO Ha
COLUMANbHO-KYbTYpPHbIE TEMbI);

penpoayLmMpoBaTbh NMMCbMEHHbIN U ayANOTEKCTbI, 4EMOHCTPUPYSA YMEHME BblAENATb OCHOBHYIO

MHdOpPMaLUMIo, NPOM3BOAUTL KOMMNPECCUIO MYTEM MUCKIOYEHUA BTOPOCTENEHHOW MHPOpMaLMW;



NpPoAYyUMPOBaTb NMCbMEHHbIM TEKCT, OTHOCALLMIACA K 0pUUManbHO-A4eN0BoM chepe obLeHms
(3asBneHne, ob6bACHUTENBbHAA 3aNUCKa, I0BEPEHHOCTb, PEKOMEHAALNA U T.4.);

OCYLLECTBAATb AUCTAHTHOE NUCbMEHHOE 06LLEeHNE, BECTM 3aMUCKU HA OCHOBE YBUAEHHOIO U
NPOYUTAHHOTO C 3/IEMEHTAaMMN KONIMYECTBEHHOM U KaueCTBEHHOWN XapaKTePUCTUKM, OLLEHKM, C
NCNO/b30BaHMEM TUMU3UPOBAHHbIX KOMMNO3ULMOHHbIX KOMMNOHEHTOB (BBEAEHWE, pa3BepTbiBaHUE
TeMbl, 3aK/1l04eHKe);

NpPoABAATbL TONIEPAHTHOCTb, IMMNATUIO, OTKPbLITOCTb U ApYyKentobue npm obweHnu c
npeacTaBUTENAMWN APYroi KyNbTypbl.

Bnagpetb:

MEKKYNbTYPHOM NPOdECCUOHaNbHO OPUEHTUPOBAHHOM KOMMYHUKATUBHON KOMMETEHLMEN B
pa3sHbIX BUAAX PeYEBON AeATe/IbHOCTM Ha YpOBHe B2;

COLUMOKYNbTYPHOM KOMMNETEHLMEN AN1A YCNEWHOro B3aMMONOHUMAHUA B YC/IOBUAX OBLLLEHUA C
npeacTaBuTeNs MU APYron Ky/bTypbl;

Pa3IMYHbIMU KOMMYHUKATUBHbIMW CTpPaTErnaMu;

y4ebHbIMM CTPATErMAMM N8 OPraHU3aLMKn CBOEN yuebHOMN AeATeNbHOCTH;

cTpaTernamm pepaekcun n CaMoOLEHKM B LEeNAX CAaMOCOBEPLLIEHCTBOBAHUA IMYHbIX KAYECTB 1
[OCTUXKEHUN;

pa3HbIMW MPUEMAMU 3aNMOMUHAHMA U CTPYKTYPUPOBAHUA YCBaMBAEMOTO MaTepuana;

NHTepHeT-TeXHONOrMAMM AN BbIOOpa ONTUMANBHOIO peXKMma noaydeHna nHbopmauum.

K cofepaHuio gucLMNANHBI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e Po/ib CEMbM B KM3HW Ye0BEKA U B COBpeMeHHOM obLiecTBe. ABTobuorpadms.
e YesoBeK 1 06LECTBO. BbiaatoLmecs IMYHOCTH.

e Yenosek v HayKa. Mpobiembl COBpeMeHHOro 06pa3oBaHUs U HayKu.

e HauuoHanbHble NpasgHUKK 1 Tpaanunn. CBoboaHoe Bpems.

e XyposkecTBeHHas KyabTypa Poccuu.

e YenoBeK M UCKYCCTBO.

e Yenosek 1 ero npodeccusa

e HayyHblIVi Nnporpecc 1 AyXoBHOE pa3BuTHE YesoBeYecTBa.

e YenoBeK M ero IMYHasA Kn3Hb. Mpobiema B3aMMOOTHOLLEHWA NOKOJIEHWIA: POAUTENN U SETU.
e  A3bIK, HauuA, KyabTypa.

e [lyTewecrsumA: Mbl NO3HAEM MUP.

e ®usuKa. MpocToe 1 CNoKHOE B NpUpoae.

e LlMBMAM3aLMA, TOCYAAPCTBO, IMYHOCTD.

e  Xumwus. TaliHbl NpUpoAbl U Nporpecc.

e YB/ieYeHMA B HKMU3HU YesioBeKa. MoKeT nm xob6u cTatb npodeccunein?



e «Jlylwm npeKpacHble MOPbIBbI»: 3a4EM HYXXHO UCKYCCTBO?

e YesloBEK U ero INYHAA XKU3Hb: MYXKUYMHA U KEHLUUHA.

e Hayka n penurna. 3HaHune un Bepa.

e Poccua: mexagy Boctokom 1 3anagom.

e MaTemaTtnKa. YHMBepCanbHbIi A3bIK 3HAHWA.

o «[eny Bpema — notexe yac»: paboTa 1 OTAbIX B }KU3HW YENOBEKA.

e HayyHble OTKPbITMA M SKOHOMMUKA.

e 3emna —Haw obwmi gom. Npobaembl 3KONOTUMN.

o «DUINKM» U «NTMPUKM». HayKa M UCKYCCTBO — ABa cnocoba oCMbICNEHUsE MUPa.

e «3aroBopw, ytTob A Tebs yBuaen» (CokpaT). Peub KaK XapaKTepuCTMKa INYHOCTU. MCKYCCTBO
npeseHTaumm.

e Hayka u cayxeHune OtedyectBy. [parkaaHCKaA NO3MLMA YYEHOTO.

e HayuHbIit nporpecc n npnpoaa: Npobaembl 3KONOTUMN.

e «OH cKazan: “lMoexann!”»: yenosek B Kocmoce. OCBOEHNE KOCMUYECKOTO NPOCTPAHCTBA.

e [loarotoBKa K 3alLnTe BbIMYyCKHOM paboTbl. OcOBEHHOCTU A3bIKA U CTUAA.

e PedepaTusHbIN 0630p U LUTUPOBAHME.

e KomnosunumaA Hay4yHOro TeKkcTa.

e PepaktupoBaHue Hay4HOM paboTbl. MpaBuaa N KputTepuu.

OcHoBHasa auntepatypa:
1. XaBpoHuHa, C. A. PyccKuii A3biK B ynpaxkHeHusx [TekcT] = Russian in Exercises : yueb. nocobue
(ana roBopAWmMX Ha aHrAMAcKom asbike) / C. A. XaBpoHuHa, A. U. LLnpodyeHckasa .— M. : Pycckuit

A3blK. Kypcol, 2014 .— 384 c.

CraTuctuyecKkas ¢ousmKa

Lenb AMcumMnanHbl:

4aTb CTyAeHTaM 3HaHUWA, HeobXxoAMMble 418 ONUCAHUA PA3IMYHBIX GU3MYECKUX ABNEHUIA B 061aCTK
NPUNOXKEHNI KaK KNAaCCUYECKOM, TaK U KBAHTOBOM CTAaTUCTUYECKON PUIMKM U METOAbI MOCTPOEHMS
COOTBETCTBYHOLLMX MaTeMaTUYECKMX mogeneit. MoKasaTb COOTBETCTBME CUCTEMbI MOCTYNATOB,
NOJIOXKEHHbIX B OCHOBY CTAaTUCTUYECKON GU3UKM, CYLLECTBYIOLLMM SKCNEPUMEHTA/IbHBIM AAaHHbIM, YTO
NO3BO/IAET CYMTATb TEOPUIO AOCTOBEPHOWM B 061aCTU €€ NpuMeHMMOCTU. [laTb HaBbIKK, NO3BOAAKOLLME
NMOHATb a4EeKBAaTHOCTb TEOPETUUECKON MOAENMN COOTBETCTBYOLEMY GU3NYECKOMY ABEHUIO U

onpegennTb npeaensl eé NMPUMEHNMOCTHN.



3aaa4un ANCUMNANHDI:

® Y3yYyeHMe MaTeMaTMYeCcKoro annapaTa KakK K/1laCCMYeCcKoM, Tak U KBAHTOBOW CTAaTUCTMYECKOM
dU3nKy;

® M3yyeHMEe METOAO0B pPeLUeHMA 33434 KaK K/1aCcCUYeCKoM, Tak M KBAHTOBOM CTaTUCTUYECKOWN PUBUKMY;
® Y3yYyeHMe MEeTOA0B ONUCAHNA MAKPOCKOMMUYECKMX CUCTEM YaCTUL, U UX TEPMOAMHAMUYECKMX
CBOWCTB, B TOM YMCNIE€ CUCTEM, B3AUMOAENCTBYIOLLMX C BHELUHUMW NONAMU;

® OB/lageHMe CTyaeHTaMn MeTOoA0B K/1aCCUUYECKOM M KBAHTOBOW CTaTUCTMUYECKON GUBUKM Ans

onuncaHus CBOMCTB Pa3/IMYHbIX KOHKPETHbIX d)mamqecmx cncrem.

B pe3sysibTaTe 0CBOEHUA AUCLUMNINHDBI 06yYatoWwmecs ONKHbI

3HaTb:

- NOCTYNaTbl M NPUHLMMbI KaK KNaCCUYECKOMW, TaK M KBAaHTOBOM CTAaTUCTUYECKOM PUINKKN, METOAbI
OMUCaHWUS MAaKPOCKOMUYECKUX CUCTEM YacTUL, Pa3/IMYHOMN NPUPOAbI, @ TAKXKE NOCTyNaTbl
TePMOANHAMMUKMU;

- OCHOBHble YpaBHEHMA TEPMOAMHAMMUKM U CBOMCTBA TEPMOAMHAMMUYECKUX NOTEHLLMAOB;

- OCHOBHble MeTOAbl MaTeMaTUYECKOro annapaTta CUCTEM MHOTUX YacTul, Gopmanmam yncen
3ano/iHeHua (MeTo BTOPUYHOTO KBaHTOBaHMA), annapaT CTaTUCTUYECKOro yCpeaHEHMA ONepaTopos.;
- OCHOBHble MeTOAbl PeLUEHMA 33434 KaK KNaCCUYECKOM, TaK U KBAHTOBOM CTaTUCTUYECKON PUUKM,
BK/1H0MaA aHaNM3 TeEPMOAMHAMMYECKMX CBOMCTB M NOBEAEHMA MAaKPOCKOMNYECKUX CUCTEM BO BHELLHUX
nonax;

- meToabl M cnocobbl oNUcaHMA KOHAEHCMPOBAHHOIO COCTOAHMA BELLECTBa;

- MeToAbl ONMCAaHNA HU3KOTEMMNEPATYPHbIX CBOMCTB CU/IbHOB3aMMOAENCTBYOLWMX CUCTEM.

YmeTb:

- M0/1b30BATbLCA ANNapaTom AKOOMAHOB B NPUIOKEHMM K TEPMOAMHAMMUKE;

- N0Nb30BaATbCA aNNapaToM TEOPUM BEPOATHOCTEN;

- N0Nb30BATbCA aNNapaToOM BEPOATHOCTHbIX GYHKLMIA pacnpeneneHus;

- pewaTb TePpMOANHAMMYECKMNE 33434MN C YYETOM BHELUHUX NONEN;

- pewaTb 3aZa4M O NOBEAEHUM MAKPOCKOMUYECKUX CUCTEM B 33Z,aHHOM BHELUHEM MOJIE;

- IPUMEHATb MeToA TEOPUU CPeHEro Noaa ANA pelweHna 3a4a4 o $a3oBbIX Nepexoaax BTOPOro poaa;

- pewaTb 3a4a4u1 npo CI)}'IyKTyaLI,MM TEPMOANHAMUNYECKUNX BENTNYNH MAKPOCKOMNYECKUX CUCTEM;



- pewaTb 3a4a4un Npo GAYKTyaUmnmn napamerpa NnopaaKka CUIbHOB3aMMOAENCTBYOLMUX CUCTEM.
Bnagpetb:

- OCHOBHbIMW METOAaMM MaTeMaTUYeCKOro annapaTa Kak K1acCMYecKoM, Tak U KBAHTOBOM
CTaTUCTUYECKOW DUBUKY;

- HaBblKaMM TEOPETUYECKOTO aHa/IM3a peasibHbiX 33434, CBA3aHHbIX KaK CO CBOMCTBAMU

MaKpPOCKOMMYECKMX CUCTEM PA3/IMYHOM NPUPOAbI, TaK U C UX TEPMOANHAMMUYECKMMM CBOCTBAMM

K cogeprKaHunio gMcumnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e bose-ras

e  WNHbOpmauMOHHas sHTponuA

e KaHOHMYecKMin aHcambnb

e Knaccmyeckuit (6onbLMaHOBCKKIM) ras
e  MWMKpPOKaHOHMYECKNI aHCamb b
e [pUHLMMNbI TEPMOAUHAMMNKM

e (CBepxnpoOBOANMOCTb

o (CBepxTeKyyecTb

e das3oBble nepexoapl

e dasosble nepexoasbl |l poaa

o depmu-ras

e ®deppoarHetTnam

o  ®ayKTyauum napameTpa NopaaKa

OcHoBHas nuTepaTypa:

1. Nangay N.4., Inéowuu E.M. TeopeTuyeckana pusmka. T. 5. Ctatuctnyeckasa ¢msmnka. Yactb 1.—
M.: ®usmartnut, 2002.

2. Nangay N.4., Indwmy E.M. TeopeTnyeckas ¢usmka. T. 9. CTatnctuyeckas ¢usmka. Yactb 2.—
M.: ®usmatnut, 2001.

3. benoycos H0.M., bBypmuctpos C.H., TepHoB A./. 3agaum no TeopeTmyeckon dusmnke. —
OonronpyaHeit: UARM 5 T e 11 e ¥ T B,2012.

4. 3aiiues P.O., Muxaiinosa H0.M. MeToa BTOPUYHOTO KBAaHTOBAHUSA 419 CUCTEM MHOTMUX YaCTULL:

y 4 e 0.nocobue.— M.: M®PTU, 2008.

5. lopenkuH B.H. MeToabl TeopeTnyeckoin pusmnkn. Yactb 2. Ctatuctnyeckan dusmnka un pmsmyeckas

KHWHETHK a:yyeb. nocobme.— M.: MOTU, 2010.



6. 3aiues P.0O. BeegeHune B COBpeMEHHYIO cTaTucTmyeckyto pusmky.— M.: Egutopuan YPCC, 2005.
7. Makcumos J1.A., MuxeeHkos A.B., Moaunwyk U.A. leKumun no ctatuctmyeckon dpusuke: yyueob.
mocoo6ue.—M.:MDPTU, 2011.

8. CapoBckmin M.B. Jlekuym no ctatuctmydeckon pusmnke.— M.-UKeBcK: MHCTUTYT KOMNbIOTEPHbIX
uccJaepgoBaHuHn,2006.

9. basapos W.M., FeBopKAH 3.B., HnKonaes MN.H. TepmogmMHammKa n ctatuctudeckasa pusmka. Teopus
PaBHOBEECHB X cuctem.— M.: Usa. MIY, 1986.

10. Pymep H0O.6., PbiBKMH M.LL. TepmogmMHammKa, cTaTUCTUYECKAA GU3MKa U KMHETUKAa— M.: HayKa,
1977.

11. KoTKuH I'.J1. Jlekumn no ctatuctudeckoi opmnsmnke.— M.-UKeBCK: UHCTUTYT KOMMbIOTEPHbIX
uccJaepgoBadHuu,2006.

12. 3anues P.O. BBeaeHue B COBPEMEHHYIO CTaTUCTUYECKYIO GUBNKY.— M.: KHUKHbIN

& o M"JINBPOKOM", 2013.

CrpykTtypa Aapa

Llenb gucunnanHel:
- n3yyeHune PpU3MYECKMX 0CHOB GU3UNKM A4PA;
- NpnobpeTeHne HaBbIKOB UCMOJIb30BAHUU NOMYYEHHbIX 3HaHWUI B UCCeA0BaTebCKOM paboTe, B TOM

ymncae B 061aCTU CTPYKTYPbl U CBOMCTB A4PA.

3agauv gUCUMNANHDI:

0CBOEHMe cTyaeHTamu 6a30BbIX 3HAHUI B 06/1aCTU PU3MKK AAPa;

npuobpeTeHne TEOPETUYECKUX 3HAHWUI B 061aCTU CTPYKTYPbI M CBOMCTB A4P3;

OKa3aHWe KOHCYNbTaLMii U NOMOLLM CTYAEHTaM B NPOBEAEHUMN COBCTBEHHbIX TEOPETUYECKUX U
OPMEHTMPOBAHHbIX Ha NPAKTUYECKOEe NPUMEHeHNe nccaesoBaHuii B 061act GU3nKKM agpa u
3/1IeMEHTaPHbIX YacTuL,

npuobpeTeHne HaBbIKOB MPUMEHEHUSA NOJYYEHHbIX 3HAHWUI B CMEXKHbIX U MEXAMCLMNINHAPHbIX

Hay4HbIX obnacrax.



B pe3ynbTaTte 0CBOEHUA ANCUMMNANHBI 00yYatoWMecs AOMKHbI

3HaTb:

byHAaMEeHTaIbHble NOHATUA, 3aKOHbI, TEOPUUN KNACCUYECKOM M COBPEMEHHON PU3UKK;
NOpPAAKN YNC/IEHHDBIX BEIMYUH, XapPaKTEePHbIE ANA PA3/IMYHbIX Pa3aenos GU3NKK;
coBpeMeHHble Npobaembl GU3NKK U MaTEMATUKWY;

obLmMe Noaxoabl K peLleHnio NPUKNAAHbIX U TEOPeTUYECKUX 3a4a4 GU3NKKM A4Pa;

OCHOBHbIE NONOXKEHMA U MeToAbl PUINKKN AApa, NPUMEHAEMbIE NMPU CO34aHUA YCTAHOBOK A/1A
M3y4YeHUA CTPYKTYPbl BELLECTBA.

YmeTb:

abcTparnpoBaTbCa OT HECYLLECTBEHHOIO NPU MOAENIMPOBAHUMU peanbHbIX GUINUECKUX CUTYaLUM;
NoNb30BaTbCA CBOMMM 3HAHMAMM ANA pelleHna yHAaMEHTAIbHbIX M NPUKNALHbIX 33434 U
TEXHONOrMYECKMX 3a4aY;

[enaTtb NpaBUbHbIE BbIBOAbI U3 CONOCTAaBAEHUA Pe3ybTaTOB TEOPUMN U IKCNEPUMEHTA;
NPOU3BOAUTb YNC/IEHHbIE OLLEHKU NO NOPAAKY BENUNHDI;

[eNnaTb KayeCTBEHHbIe BbIBOAbI NPU NEPEXOAE K NPeAEeNbHbIM YCI0BUAM B U3y4aembix npobnemax;
BMAETb B TEXHUYECKUX 3a4a4ax GU3MYECKOe coaepKaHue;

0CBauBaTb HOBble NpeaMeTHble 061acTH, TEOPETUYECKME NOAXOAbI U SKCNEPUMEHTa/NbHbIE
METOANKM;

noayvyaTb HauUAyyLIne 3HAYEHUA N3IMEePAEMbIX BEIMUUH U NPABUIBHO OLLEHUTb CTENEHb UX
[OCTOBEPHOCTH;

3pPEeKTUBHO UCNO/Ib30BaTb MHPOPMALMOHHbIE TEXHONOTMN U KOMMNBIOTEPHYIO TEXHUKY ANA
OOCTUKEHMA HEOBXOANMBIX TEOPETUYECKUX U NPUKAALAHbIX Pe3y/bTaToB.

Bnagpetb:

HaBblKammM 0CBOeHMA 60/1bLLOro 06beMa NHbopmaLnu;

HaBblKaMM CaMOCTOATE/IbHOM PaboTbl B labopaTtopum u UHTepHETE;

Ky/IbTYPOM NOCTaHOBKU M MOAENNPOBAHUA PU3MYECKUX 3a4aY;

HaBblKaMM rPamoTHON 06pPabOTKM pPe3yIbTaTOB OMbITa U CONOCTaB/IEHMA C TEOPETUUYECKUMU
OaHHbIMK;

NPaKTUKOWN UCCNEeA0BaHMUA U PELLEHUA TEOPETUYECKUX U MPUKIALHbIX 3a4aY;

HaBblKaMM TEOPETUYECKOTO aHaIM3a pPeasnbHbIX 33434, CBA3AHHbIX C U3y4EeHUEM CBOMUCTB AApa U

CTpoeHunA BellecTBa.



K cogeprKaHunio gMcumnanHbl OTHOCATCA OCHOBHbIe pa3gesnbl Kypca:

e  OTKpbITUE aTOMHOro agpa. OnbiTbl Pesepdopaa.
e Pa3smepbl aTOMHbIX A4ep.

e [puHUMNbI CUMMETPUN B PU3MKE aTOMHOFO A4pa.
e 3apagoBas CUMMMETPUA A4EPHbIX CUA.

e JHepruA cBA3WM Agpa.

e Mogenn atomHoro aapa.

e KonnektusBHaa moaenb Agpa.

e 0O6wMme 3aKOHOMEPHOCTM PASMOAKTUBHOIO pacnaza.
e CnoHTaHHOE geneHuve agpa.

e beTa - pacnag agpa.

e [lamma - pacnag agpa.

e [louncK yactuu TemHol matepun (WIMP).

OcHoBHas nuTepartypa:
1. KanutoHos U.M. BeegeHue B ¢p13nky sagpa v yactuu. YPCC, Mocksa 2002.

2. Cant MTY filnepHan ¢pu3nka B uHTepHeTte: nuclphys.sinp.msu.ru/

Teopusa BepoATHOCTEN

Llenb gucunnaunHel:

e bopmupoBaHMe 6a30BbIX 3HAHW MO TEOPUM BEPOATHOCTEN AN1A AaNbHENLIErO MCNONb30BaHMA B
ApYrnx ob1acTax MaTeMaTUKK, eCTECTBEHHOHAYYHbIX M T'yMaHUTapHbIX AUCUUMNIMHAX,

¢ popmMpOBaHME MaTEMATUUECKOMN KYNbTYPbl M UCCNEA0BATENbCKUX HABbLIKOB,

® OB/NlageHne metTogamMun aHa/in3a Cﬂy‘-laﬁHbIX ABNEHUN U npoueccos.

3agauv gUCUMNANHDI:

* NprobpeTeHre 0byYALMMUCA TEOPETUYECKUX 3HAHWIA, CBA3AHHBIX C aKCMOMATUKOMN Teopumn
BEPOATHOCTEN U ee NPUMEHEHUAMM,

* yMeHMe pacrno3HaBaTb W BblAENATb BEPOATHOCTHbIE 3aKOHOMEPHOCTH,

¢ cB060AHOE BNageHe OCHOBHbIMM MOHATUAMM (BEPOATHOCTHOE NPOCTPAHCTBO, C/yYaiHas
BEJIMYMHA, HE3aBMCUMOCTb U T.4,), dopmynamu (NosHOM BePOATHOCTH, balieca u Ap.) U Knaccuyeckumm

cxemamu (bepHynau, NoMHOMMaAbHOM U Ap.),



® 3HaHME OCHOBHbIX TeOpeMm (3aKoHbI 60NbLUNX YMCeN, LeHTPaAbHAA NpeaesibHan Teopema u ap.) U
rPaHMLLbl MX NPUMEHUMOCTH,
® pPa3BUTUE TEOPETUKO-BEPOATHOCTHON MHTYULIMM, T.€. YMEHUSA CTPOUTb MaTEMATUUYECKNE MOLENMN,

NpPaBuU/IbHO OTPaXakowune Te Uan NHble CTOPOHDLI CﬂyqaﬁHbIX ABNEHUN.

B pe3ynbTaTe 0CBOEHUA AUCLUMNANHDBI 06yYatoWwMecs SONXKHbI

3HaTb:

® NMOHATUE BEPOATHOCTHOIO NPOCTPAHCTBA,

* onpegeneHnn He3aBUCUMOCTU COBbITUIN N KnaccoB cobbITU,

* onpeaeneHna cay4amHomn BeIMYMHbI U CBA3AHHbIX C HEM YNC/IOBbIX XapaKTePUCTUK
(maTemaTuueckoe oxuaaHue, AUCNepPcus, MOMEHTbI),

® NMOHATUSA HE3aBUCUMOCTM C/TY4aMHbIX BE/IMUYUH, KOBapuauumn n KoabdmumneHTa Koppenauuu,

* onpegeneHna n cBoncTea GyHKUUM pacnpeseneHus, NaoTHOCTU, Npon3BogALLEN GyHKLUN,
XapaKTepUCTUYECKON GyHKLUN,

® BUAbl CXOAMMOCTU NOC/IeA0BaTE/IbHOCTEN C/TyYaliHbIX BENUMYMH (NOYTU HAaBEPHOE, NO BEPOATHOCTY,
B CpeAHeM KBaapaTUYeCKOM, MO pacnpeseneHnto) U COOTHOLLEHUSA MeXKAY HUMM.

YmeTb:

NPUMEHATb OCHOBHble TeopeMbl U GOopPMYbi:

e dopmyny NONHOM BEPOATHOCTH,

e dopmyny balieca,

® TEOPEMbI C/IOKEHUA N YMHOKEHMUA,

* npegenbHble Teopemsbl MNyaccoHa n Myaspa-/lannaca,

® 3aKOHbI 6onbWNX Yncen bepHynnu, Yebbiwera u XMHUYMHA,

® LLeHTpas/IbHYIO NpeaenbHyo Teopemy,

Bnagetb:

® OCHOBHbIMU NPUEMaMM NOCTPOEHNA BEPOATHOCTHOIO NPOCTPAHCTBA,

® KOMBMHATOPHOM TEXHWUKOM BbIYUC/IEHUA BEPOATHOCTU M NPUEMAMM BbIYUCIEHUA FEOMETPUYECKUX
BEPOATHOCTEMN,

® aHaIMTUYECKUMU METO4aMM TEOPUU BEPOATHOCTEN, CBA3AHHbLIMW C NPUMEHEHUEM NPOU3BOAALINX U

XapaKTePUCTUYECKNX PYHKLUMIA,



° I'IpVI6}1VI)'KeHHbIMM MmeTogamu BbILIMCﬂeHMVI, OCHOBAHHbIMU Ha MPUMeHEeHUN NpeaenbHbIX TeOpPeEM.

K cogepKaHUo ancumnnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e BepoATHOCTHOE NPOCTPAHCTBO U ANCKPETHAA BEPOATHOCTHAA MOAENb.
e BeTBAlwMecs NpoLecco.

e [IMCKpEeTHble CAyYaliHble BE/IMYUHDI.

e 3aKOHbl BONbLIMX YMCEN U LLEeHTPabHAA NpeaebHas Teopema.

e 0O6wan moaenb BEPOATHOCTHOIO NPOCTPAHCTBA.

e [locnenoBaTeNbHOCTM HE3ABUCUMbIX UCMbITAaHUIA.

e Llenn MapKoBa: OCHOBHble MOHATUA N CBOMCTBA.

OcHoBHas nuTepaTypa:

1. BepoATtHocTb [TekceT] : B 2 T. : yuebHUK anda sy3os / A. H. LLinpsaes .— 3-e usg,., nepepab. n gon. —
M. : U3g-8o MLUHMO, 2004 .— T. 1 : dnemeHTapHas Teopua BepoATHOCTen. MaTemaTuyeckue
OCHoBaHMA. MpeaenbHble Teopemsl. - 2004. - 520 c.

2. Kypc Teopum BEpOATHOCTEN N MAaTEMATUYECKOM CTaTUCTUKK [TeKcT] : yuebHoe nocobue : gon.
M-Bom BbICLL. U cpea, crnel,. o6pa3os. CCCP / b. A. CesactbaAHOB .— M. : Hayka, 1982 .— 256 c.

3. BBegeHuWe B TEOPUIO BEPOATHOCTEN U ee NpunoKeHua [Tekct] : B 2 T: yyeb. nocobue ana sy3os. T.
2 / B. ®ennep ; nep. c aHrA. t0. B. NMpoxoposa .— M. : Mup, 1967 .— 752 c.

4. 3axapos B.K., CeBactbAHOB B.A., Ynuctakos B.IN. Teopus BeposaTHocTelr.— M.: Hayka, 1983.— 160
C.

5. Yucrakos B.I. Kypc Teopun BepoaTHocTel. — 3-e usa. — M.: Hayka, 1987. — 240 c.

6. 3y6KoB A. M., CeBacTtbAHOB b. A., Ynctakos B. M. C60pHMK 33434 nNo Teopum BepoAaTHoCTeN. - M.:
Hayka, 1989.— 320 c.

7. Mpoxopos A.B., Ywakos B.l"., Ywakos H.I'. 3agaun no Teopumn BepoaTHocTen: OCHOBHble

noHatuA. NpegenbHble Teopembl. CnyyaiiHble npoueccol. - M.: Hayka, 1986.-- 328 c.



Teopusa nona

LUenb AMcumnanHbl:

AaTb CTyAeHTaM 3HaHMA HeobXxoAUMbIe ANA ONUCAHWUA Pa3NNYHbIX PUINYECKUX ABIEHUI B 0BnacTm
NPUNOXKEHWNI CNeLManbHOM TEOPUN OTHOCUTENBbHOCTU, PENATUBUCTCKOM MEXaHMKN U KNACCUYECKO
MWKPOCKOMNYECKOM 3NEKTPOANHAMUKN N METOAbI MOCTPOEHMA COOTBETCTBYHOLMX MaTEMATUYECKMX
Mogenen, NoKasaTb COOTBETCTBME CUCTEMbI MOCTYIATOB, MONOXKEHHbIX B OCHOBY TEOPUU
OTHOCUTENIbHOCTU U KNAaCCUYECKOM INEKTPOANHAMMUKM, CYLLECTBYIOLLMM SKCMEPUMEHTANbHbBIM
OAHHbIM, YTO NO3BOJIAET CYNTATb TEOPUIO AOCTOBEPHOM B 06/1aCTM €€ NpUMeHUMOCTU. [aTb HABbIKMK,
No3BO/IAIOLWME NOHATL KaK aleKBaTHOCTb TEOPETUYECKON MOLENMN COOTBETCTBYOWEMY PU3NYECKOMY

ABNEHMUIO, TaK U eé npeaenbsl NPUMEHUMOCTHN.

3a4a4m AUCUMNANHDI:

® M3yYeHMe MaTeEMATMUECKOro annapaTa cneymanbHOM TEOPUN OTHOCUTENbHOCTU, PENATUBUCTCKOM
MEXaHUKN N KNAaCCUYECKON MUKPOCKOMMUUYECKOM 3/IEKTPOANHAMUKY;

® Y3yYeHMEe METOA0B PeLleHUA 3a4a4 PENATUBUCTCKON KUHEMATUKU M ANHAMMKN U KNAaCCUUYECKOM
MUKPOCKOMUYECKOMN 3NEKTPOANHAMMUKN;

® Y3yYeHMe METOA0B ONUCAHUA CUCTEM 3aPAKEHHbIX YAaCTUL, U CO34aBAaEMbIX MMM 3/IEKTPOMATHUTHbIX
nosier, B TOM YMcsie CUCTEM B3aUMOLENCTBYHOLLMX C BHELLHUM 3/1€KTPOMArHUMTHbIM NOJEM;

® OB/lagEeHMe CTyAEHTaMN METOA0B PENATUBMUCTCKON MEXaHUKM U KNAaCCMUYECKON MUKPOCKOMNNYECKOM

INEKTPOANHAMUKN ONA ONUCaHUA CBOWCTB Pa3/INYHbIX KOHKPETHbIX ¢M3VILIeCKMX cucrem.

B pe3synbTaTe 0CBOEHMA AUCUUNANHDI o6yqarouj,mecs| AONTXKHbI

3HaTb:

- MOCTYyNaTbl U NpUHUUNbI cneu,maanoﬁ TEOPUN OTHOCUTENBHOCTH, peﬂﬂTMBMCTCKOVI MeXaHUKN n
K/lacCUYecKol MVIKpOCKOI‘IW—IeCKOVI INEKTPOANHAMUKUN, METOAbl ONMUCAHNA PENATUBUCTCKUX YaCTUL, U
CUCTEM 3aPAXKEHHDbIX 4aCTUL,, a TaKXe 3/IEKTPOMArHUMTHOro nosaAa, Co34aBaemMoro 3apAXXeHHbIMU
Yyactmuamm mn B3aMMOAeVICTBy}OU.LeFO C HUMU;

- OCHOBHble ypaBHEHUA U CBOMCTBA 91EKTPOMArHMTHOro NonA,;

- OCHOBHbleé MeTOodbl MaTeMATUYECKOro annaparta cneu,maanoﬁ TEOPUN OTHOCUTENIbHOCTMH,



PENATUBUCTCKON MEXAHMKMU N KNACCUYECKOM SINEKTPOANHAMMKN: TPEXMEPHYIO TEH30PHYIO anrebpy,
BEKTOPHbIN aHAM3 M annapaT YeTblPeEXMEPHbIX BEKTOPOB U TEH30POB;

- OCHOBHble METO/bl pPeLleHUs 33434 PeNATUBUCTCKON KMHEMATUKN U AMHAMUKN U KNaCCUYECKOM
MMKPOCKOMMUYECKOM 3NEKTPOANHAMMKM, BKIKOYAA ABUNKEHME 3aPAKEHHDbIX YACcTUL, B
3NIEKTPOMArHUTHOM NOoJEe U CO3ZaHNE NONA CUCTEMAMM 3aPANKEHHbIX YACTULL;

- MeToabl M cnocobbl ONUCAHMA U3NYHEHUA SINEKTPOMArHUTHbBIX BOJIH CUCTEMAMM 3apPAKEHHbIX
yacTuu,

- MeToAbl ONUCAHUA PACCEAHMA INEKTPOMArHUTHbIX BOJIH 3aPAXKEHHbIMW YacTULLAMMU

YmeTb:

- M0JIb30BATbLCA anNMnapaTom TPEXMEPHOIO BEKTOPHOIO aHaNM3a;

- NONb30BATLCA aNMNapaToM TPEXMEPHOW TEH30PHOWM anrebpbl;

- M0/1b30BATbLCA ANMNapaTOM YETbIPEXMEPHbBIX BEKTOPOB M TEH30POB;

- pewaTb KNHeEMaTUYEeCKMe 334341 C y4aCcTUEM PENATUBUCTCKUX YacTuL,;

- pewaTb 334341 O ABUKEHUN PENATUBUCTCKMX 3aPAMKEHHbIX YaCTUL, B 334aHHOM BHELLHEM
3/IeKTPOMArHMTHOM NoJe PasNYHOM KOHPUrypauuu;

- MPUMEHATb METOL MY/IbTUNO/IbHbIX MOMEHTOB 418 PeLleHUs 3a4a4 SNEKTPOCTAaTUKM U
MarHuTOCTaTUKW;

- pewaTb 334a4M NPO U3TyYEHNE 3NEKTPOMArHUTHbIX BOJIH CUCTEMaMU HEPENATUBUCTCKU
OBVKYLLMXCA 3aPAXKEHHbIX YacTUL, UCMO/b3YA MY/IbTUMNO/IbHbIE MOMEHTbI;

- pewaTb 334a4mM NPO U3yYEeHUE 3NEKTPOMArHUTHbIX BOJH PENATUBUCTCKU ABUMKYLLMMUCA
3apAXKEHHbIMW YacTULLAMM.

Bnagpetb:

- OCHOBHbIMW METOAaMM MaTeMaTUYeCKOro annapaTa cneLmanbHOM TEOPUN OTHOCUTENBHOCTY,
PeNATUBUCTCKON MEXAHMKMN N KNaCCUYECKOM MUKPOCKOMUYECKOM 3/1eKTPOANHAMMUKY;

- HaBblKaMW TEOPETUYECKOrO aHaNN3a peasbHbIX 3a4a4, CBA3aHHbIX KaK CO CBOMCTBAMM CUCTEM
3aPAXKEHHbIX YacTUL, B3aMMOAENCTBYIOLMX C 3/1IEKTPOMArHMTHbIM MOJIEM, TaK U CO CBOMCTBaMM

CaMOro 31EKTPOMArHMTHOro nosiAa, Co3gaBaemoro 3apAaXeHHbiIMM HYaCTULaMU

K cogepKaHno ancunnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

L4 Bsammop,eﬁcmme 3aPAXEHHbIX 4aCTUL, C SNN1EKTPOMATHUTHbLIM NMOJIEM
L4 4-TeH30pr N TEH30P 3/IEKTPOMATrHUTHOTO NoaA
o [IBMKeHue 3apArKeHHbIX YacTUL, BO BHELWHEM 33a4aHHOM 3/1eKTPOMArHMTHOM none



e [IBuxeHue cBO6OAHON PeNATUBUCTCKOMN YacTULbl U PENATUBUCTCKAA KNHEMATUKA

e 3anasgplBarowWye NoTeHunanbl U U3ly4eHne 3NeKTPOMArHUTHbIX BOJIH B AMUMO/bHOM
NPUBANKEHUN

o U3nyyeHune oBUNKYLLUXCA 3aPAL0B BHE AMMNOIBHOTO NpubankeHua

e KoHTposibHas paboTa 2 n cgava 3agaHmA

e KoHTposibHas paboTa. caaya 3agaHuA

e Peakuua nsnyyeHma n pacceaHne aNeKTPOMarHUTHbIX BOJIH

e (CBobBOAHOE 3/1EKTPOMArHUTHOE MOJIE N PeLleHME HEOAHOPOAHbIX BO/THOBbLIX YPABHEHUI C
nomoubio GyHKLUMM MprHa

e VYpasHeHunAa Makcsenna ana sSNeKTPOMarHMTHOro nons

®  DNeKTPOCTaTMKa M MarHMTOCTaTUKaA

e JHeprua v UMMNyAbC INEKTPOMATHUTHOTO MOAA, YPaBHEHUA ANA 3NEKTPOMArHUTHbIX
noTeHUWanos

OcHoBHasA nuTepaTypa:

1. Nangay N.4., Indwuy, E.M. Teopetuyeckas ¢usmka. T. 2. Teopua nona.— M.: Hayka, 1988.

2. BaTbirnH B.B., TonTbirnH U.H. C60pHMK 3aaa4 no anekTpogmHammuke.— M.: HUL, PerynapHasa n
XaoTuyeckasa guHammKa, 2002.

3. benoycos H0.M., Bypmuctpos C.H., TepHoB A./. 3agaum no TeopetTmyeckoin dpusmnke. —

JonronpyaHbii: U4 UHTennekt, 2012.

Teopusa GyHKUMNIT KOMNIEKCHOTO NepeMeHHOro

Llenb gucunnanHel:
n3yyeHne MeToL0B M OB/lafeHMe annapaTom aHaamnsa GyHKUNIA KOMNIEKCHOTO NepeMeHHOro A1 uUx

npumMmeHeHnAa Npu peeHnn 3aaay MaTeMaTU4eCcKom ¢M3MKM, rMmapoamMHamMuKkun, aapoanHaMnKn n ap.

3agaun ANCUMNANHDI:

® M3y4YeHMe CBOMCTB pPerynapHbIX PyHKLUMN, pa3noxKeHne perynapHbiXx GyHKLMN B KONbLE B BUAE
Cymmbl psiga JlopaHa;

® yMeHMe nccnenoBaTh M30/IMPOBAHHbIE 0CODObIE TOUKN PYHKLUN U MPUMEHATb TEOPUIO BbIYETOB A4
BbIYMC/IEHMA UHTErPaNoB, B TOM YMC/1€ U HECOBCTBEHHbIX MHTErPanoB oT GYHKUUI AeMCTBUTENbHOMO

nepemeHHoro,



* BflaAeHNe MeToA0M KOHOOPMHbIX OTOBparKeHU NpuU peLleHnn 3a4a4 ypaBHEHUI maTeMaTUYecKom

$dU3MKKM Ha NIOCKOCTW.

B pe3ynbTaTe 0CBOEHUA AUCLUMNANHDBI 06yYatoWwMecs SONXKHbI

3HaThb:

- ycnosus Kolwmn-PumaHa, nHterpanbHyto Teopemy Kowm, nHTerpanbHyto popmyny Kowwu;

- KpUTepumn perynapHoctn GyHKLMN: Teopembl Mopepa 1 Beeplutpacca, npeactaBaeHne perynapHom
dYHKLMK, 3a4aHHON B KOJbLE, B BUAE CyMMbI paga JlopaHa; TUMNbl U30/IMPOBaHHbIX 0CODObIX TOYEK;
- MOHATME BblYyeTa B U30/IMPOBaAHHOM 0COOOI TOUKE;

- Teopemy Kowwm 0 BbIYNCAEHUN UHTEFPANOB YEPE3 CYMMY BbIYETOB;

- MOHATHE PeryApPHON BETBU MHOTO3HAYHOM GYHKUNK;

- MOHATUE KOHPOPMHOro oTobparkeHUA, APOOHO-MHENHbIe PYHKUUN U GYHKLMU HYKOBCKOrO;

- Teopemy PumaHa o KOHGOPMHO 3KBMBANEHTHOCTM OAHOCBSA3HbIX 0bs1acTel;

- pelleHne Knaccmyeckom 3agaumn Jupuxne gnsa ypasHeHuMaA Jlanaaca Ha NA1OCKOCTU METOAOM
KOH}OPMHbIX OTOBpaXKeHUN.

YmeTb:

- NPeACTaBAATb PeryiapHyro GyHKUUIO, onpeaesieHHyo B KoJbLe, B BUAE CyMMbl paga JlopaHa;

- HAXO4WTb M UCCNEA0BaATb M30MPOBaHHbIE 0CObble TOYKN GYHKLMW;

- MPUMEHSATb TEOPUIO BbIYETOB A/1A BbIYMCAEHNA UHTETPAIOB, B TOM YNC/IE N HECOBCTBEHHbIX
WMHTerpanoBs oT GyHKUNI feNCTBUTENbHOMO NepeMeHHOro;

- HaxoAnTb GYHKLUMU, ocyLuecTBasoWwMe KOHGOPMHble oTobpakeHUs 3a4aHHbIX obnacTelt;

- MPUMEHATb MeTo, KOHPOPMHbIX OTOBPaXKEHNN NPU pelleHmn 3aga4mn upuxne ana ypaBHeHUs
Jlannaca Ha Ni0CKoCTMU.

Bnagpetb:

- MEeToAaMM KOMMJIEKCHOTO aHa/M3a, NPUMEHSAEMbIMU NPU BbIYUCIEHUU MHTETPANOB C MOMOLLbIO
BbIYETOB;

- MeTo4amMM KOMMJIEKCHOMO aHaM3a, MPUMEHAEMbIMU NPU peLleHnn 3a4a4 r’MApPoaMHAMUKMY,

da3poaAnHaAMUKMN, MaTemMaTMyecKomn d)I/I3MKM n ap.



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e JnemeHTapHble GYHKLMM KOMNAEKCHOTO NepeMEHHOT0, X AndpdepeHunpyemocTs 1
WHTErpmMpyemocTb Mo KOHTYpY. Ycnosua Kowmn-PumaHa. Teopema 06 ob6paTtHon pyHKUMN.
MHorosHauHble PyHKUMK. [NaBHble perynspHble BeTBU GYHKLMIA U. UHTerpanbHas Teopema
Koww. UHTerpanbHaa ¢opmyna Kowwm.

e CreneHHble paapl. Pag Tennopa gna perynspHoit GyHKUMK. Pag JlopaHa ana perynapHoi
dYHKLUMM B KO/bLE.

e /13011MpoBaHHble 0CObObIE TOUKM. BblueTbl. BbluMcaeHMe MHTErpanos

e Llenbie n mepomopdHble GyHKUMK. Ux cBOMCTBA. [TOHATUE 06 aHANUTUUECKOM NPOAOIKEHUN.
Ocobble TOYKM aHanUTUYecknx GyHKUMR. MpuHumn aprymeHTa. Teopema Pywe.

o [eomeTpuyecKme NPUHLMNbI PeryasapHbix GyHKUMN. KoHPOopMHble OTOBparkeHUs B
pacWMpPeHHO KOMMNAEKCHOM MJIOCKOCTW.

e Knaccuyeckas 3agava Aupuxne ana ypasHeHua Jlannaca Ha NJOCKOCTY.

OcHoBHas nuTepaTypa:

1. Teopus GYHKLMI KOMNAEKCHOTO NepeMeHHOro [TeKcT] : yuebHUK ansa Bysos / M. U. LUabyHuH, 0.
Cugopos .— M. : BUHOM.Nab. 3HaHwmin, 2010, 2012, 2013 .— 248 c.

2. Kypc nekumin no Teopum GyHKUUIN KOMMNNEKCHOTO nepemeHHoro [TekcT] : yyeb. nocobue ana sy3os
/ E. C. NoNOBUHKMH .— M. : dusmatkHura, 2003 .— 208 c.

3. C60pHMK 3a4a4 Nno Teopun GyHKLMN KOMMJIEKCHOTO nepemeHHoro [TekcT] : yueb. nocobue gna
By308 / M. W. LlLIabyHuH, E. C. NonosuHkunH, M. U. Kapnos .— M. : BUHOM. /1a6. 3HaHui1, 2006,

2009 .— 362 c.

4. Teopua GYHKUMIA KOMMNAEKCHOTO nepemeHHOoro [TekcT] : yuebHunk ana sy3os / E. C. MONOBUHKKUH

.— [3-eun3a.] .— M. : UHOPA-M, 2015 .— 254 c.

YpaBHeHUA matemaTu4eckoii Gusnku

Llenb gncunnamnHol:
N3yyeHne MeToL0B peLIeHMA U UCCNe0BaHMA YPaBHEHNIN B YAaCTHbIX NPOM3BOAHbIX BTOPOro NopsaKa,
a TaKXe MHTerpasibHbIX YPaBHEHUIN, KOTOPbIMM OMMCbLIBAOTCA NPOLECCHI U ABAEHWNS B TMAPOAMHAMMUKE,

a3poaAnHaMUnKe, TEOPUUN YNPYTOCTH, KBaHTOBOM MeXaHWKe, 3/1IeKTpOoANHaMUKe, aCTpO¢M3VIKe n ap.



3aaa4un ANCUMNANHDI:

- U3y4YeHUne pasnYHbIX TUNOB NMHENHbIX AuddepeHLManbHbIX YPaBHEHWUIN C YaCTHbIMM
NPOW3BOAHbIMW U CBOMCTB PELLEHUI KPaeBbIX 3a4a4 411 3TUX YPAaBHEHWUM, XapaKTePHbIX A5 KaXK40ro
TMNa;

- U3y4YeHne KOPPEKTHbIX NOCTaHOBOK KpaeBbiX 33434 A5 IMHENHbIX AudpdepeHLmasbHbIX ypaBHEHNM C
YaCTHbIMM NPOU3BOAHBIMU PA3HbIX TUMOB;

- OBNageHne aHanUTUYECKMMM METOAAMM pPeLLeHUs KpaeBbiX 3a4a4 AN5 IMHENHbIX

anddepeHumanbHbIX ypaBHEHWUI C YaCTHBIMU NPOU3BOLAHbLIMM.

B pe3ynbTaTe 0CBOEHMA ANCLUNIMHBI 0ByYaloLLMecs AOMKHbI

3HaTb:

OCHOBHblE TUNbl INHENHbIX AnddepeHuUManbHbIX ypaBHEHU B YACTHbIX MPOU3BOAHbIX;
onpeaeneHne XxapakTepUCTUUYECKOM NOBEPXHOCTH;

OCHOBHbIE KpaeBble 3aa4n 414 ypaBHEHUIN rmnepbosinyeckoro Tmna, napaboinyeckoro Tmna,
3NNNTUYECKOTO TUMa;

NMOHATUE K/TaCCUUYECKOro M 0606LLEHHOTO peLLeHU, KOPPEKTHOCTb 0606LEHHOTO peLleHuns;
npeobpaszoBaHue Pypbe n CBEPTKY 0606LWEHHBIX PYHKLMIA U3 NpocTpaHCTBa LLBapua;

noHatTe dpyHAaMeHTabHOTo peleHns (pyHKLMM MpruHa) AnHelHoro auddepeHumanbHOro
onepartopa, v ero NPUMeHeHne Ans NoCTPOeHUA 0606LWEHHOTO peLlleHns;

dyHAaMeHTaIbHbIE PeLleHna BOIHOBOTO YPaBHEHMWSA, YypaBHEHMA TENIONPOBOAHOCTH, YPaBHEHUA
Nannaca;

dopmynbl Nanambepa, MNyaccoHa, Knupxroda peweHunsa 3agaum Kown ana BoSIHOBOrO ypaBHEHUS;
dopmyny MNyaccoHa peleHuns 3agaumn Kowm ana ypaBHeHUA TENAOMNPOBOAHOCTH;

meToa Pypbe pelleHns CMeLlaHHbIX 3a4a4 A41a YPaBHEHUA TENIONPOBOAHOCTM U BOTHOBOTO
YPaBHEHUs Ha OTPe3Ke;

dyHKUMM Beccena n meTog Pypbe pelleHns cMeLlaHHbIX 33434 414 YPaBHEHWUA TENAOMNPOBOAHOCTU
W BOJIHOBOTO YpPaBHEHUA B Kpyre;

meToa Pypbe pelueHns KpaeBbIX 3a4a4 418 ypaBHeHUA Jlannaca B KPYre u KoJbLe;

chepuyeckme dyHKUMM 1 metoa Pypbe pelueHns KpaesbIX 3a4a4 ANa ypaBHeHUs Jlannaca B wape;

rapmoHuyeckue GpyHKLMM U UX CBOMCTBA;



dopmyny MNyaccoHa pelweHna 3agaum Aupuxne ana ypasHeHus Jlannaca B Wwape;

OCHOBHble CBOMCTBA onepaTopa Jlanaaca npu 04HOPOAHbIX KPAaeBbIX YCAOBUAX;

nepsyto 1 BTOpyto dopmynbl [puHa;

MHTerpanbHble ypaBHeHUa PpearosibMa BTOPOro poAa C KBagpaTUYHO-MHTETPUPYEMBIMU A4PAMM,
Teopembl Ppearonbma.

YmeTb:

- NPUBOANTb IMHEMHbIE YPaBHEHMA B YACTHbIX MPOM3BOAHbIX K KAHOHUYECKOMY BUAY, B YaCTHOCTU
BbINMMCbIBATb XapaKTEPUCTUYECKOE YpaBHEHME (B Cydae ABYyX MepemeHHbIX), U NpeacTaBaATb
pelleHne Yepes XapaKTePUCTUYECKUE NEPEMEHHDIE;

- HAXOAUTb pelleHMe CMeLLaHHOM 3a4a4M BOJIHOBOIO YpPaBHEHUA 414 NONyOeCKOHEUYHOM CTPYHbI;

- CTPoUTb GYyHAAMEHTa/IbHbIE PELLEHUA TMHENHbIX ANdPepeHLnanbHbIX ONepaTopoB C NOCTOAHHLIMM
KoapdumumeHTamm, ncnosibsya npeobpasosaHne Pypbe 0606LWEHHBIX GYHKUUNA;

- BbIYUCATL CBEPTKY PUHUTHON 0606WEHHON PYHKLMM C NPOU3BOJIBHON, U CTPOUTb 0006LWEHHOE
peleHne NMMHENHOro YypaBHEHMA B YaCTHbIX NPOU3BOAHbIX C PUHUTHBIM UCTOYHUKOM;

- IPUMeHATb MeToZ Pypbe g1 NOCTPOEHMA PELLEHM CMELLAHHbIX 33434 Ha OTPe3Ke, B KObLLEBbIX
obnacTax, a TakXKe B 3a434ax, rae ncnonbsytotca GyHKUMK beccena n coepuueckme pyHKUMu;

- HAXOAUTb XapPaKTEPUCTMUYECKUE YMCIa U COBCTBEHHbIE PYHKUMK, @ TaK¥Ke peLlaTb MHTerpanbHble
ypaBHeHUs Ppearonbma C BbIPOXKAEHHbIM A4POM;

- CTPOUTb A8 UHTErpasbHOro ypaBHeHUs ®Ppenronbma ¢ KBaLPaTUYHO-UHTErPUPYEMbBIM SAPOM
3KBMBAJIEHTHOE MHTErpasibHOe ypPaBHEHME C BbIPOXKAEHHbIM SAPOM.

Bnagetb:

- cneumManbHbIMM YaCTHbIMM METOL4AMMU, NPUMEHAEMbIMU NPU NOCTPOEHUU peLleHns 3aaa4m Kowm
A5 TPEXMEPHOTO BOJIHOBOIO YPaBHEHUA U TPEXMEPHOIO YPaBHEHWUS TENNONPOBOAHOCTHU, B YAaCTHOCTH,
B C/ly4ae NONMHOMUANbHbIX HaYaNbHbIX AAHHbIX;

- MeToAamMM BbluMCeHMA 0606LEHHbIX MPOM3BOAHbIX U METOAAaMM OTbiCKaHMA NpeobpasoBaHuUs
®ypbe 06061WEHHBIX GYHKLMIA;

- MeToAamM BbluMcieHnsa GyHOAMEHTaNbHOrO pelleHus AMHelHoro auddepeHumnanbHOro oneparopa
C NOCTOAHHbIMK Ko3dPULMeHTamu;

- MeTo4aMM BblYMC/IEHMA PEe30/IbBEHTbI CAMOCONPAXKEHHOIO MHTErPasibHOro onepaTopa ¢

KBaAPaATUYHO-UHTErPUPYEMBIM SLPOM.



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e Knaccmyeckasa NOCTAHOBKA OCHOBHbIX KPaeBbIX 33434 matematuyeckon ¢pumsmkn. Knaccndumkaumsa
JNINHENHbIX YPAaBHEHMUI B YaCTHbIX MPOU3BOAHDIX.

e Knaccuyeckas 3agava Kowu gns ypaBHeHMA KonebaHui ctpyHbl, dopmyna Oanambepa.

e 0606weéHHoe peweHue (no /1. LLBapLy) 1 ero KOPPEKTHOCTb.

e Teopua 0606LWEHHBIX GYHKLMI: NpocTpaHcTBo LLBapua, npeobpasosaHue Pypbe 1 cBEPTKA
0606WEHHBIX GYHKUMNA.

e  dyHaameHTanbHoe peweHune (PyHKLMA MprHa) AnHeHoro auddepeHLManbHOro onepaTtopa.

e (0606wWeéHHan 3aga4a Kown 1 eé KoppeKkTHOCTb.

e BosiHOBOEe ypaBHeHWe: dyHAaMeHTaibHOe peLleHue 1 3aga4a Kowwn.

e YpaBHeHWe TeNSIONPOBOAHOCTU: PyHAAMEHTAIbHOE peLlleHmne 1 3aga4a Kowwu.

e MeTog ®Pypbe pelleHNs CMeLlaHHbIX Ha4abHO-KPAeBbIX 33434 A1 BO/IHOBOFO YPAaBHEHMA U
YPaBHEHWSA TENIONPOBOAHOCTM.

e MeTog ®Pypbe pelleHnNs KpaeBbix 3a4a4 414 YpaBHeHMA Jlannaca B Kpyre, KOAbLe U LWape.

e WHTerpanbHble ypaBHeHna Opearosbma BTOPOro poaa C KBagpaTUYHO-UHTErPUPYEeMbIM ALPOM

e 3apgava Wrypma—/lnysunna.

e [apmoHuyeckne GyHKLMM M KpaeBble 3a4a4m ANA ypaBHeHUA Jlaniaca B TPEXMepHOM cyyae.

OcHoBHasa nuTepaTypa:

1. C6OpHMK 3a4a4 No ypaBHEHNAM MmaTemaTuyeckon ¢usnkm [Teker] : yueb. nocobue ans By3o8 / nog,
pea. B. C. Bnagnmnposa .— 3-e u3g,, ncnp. — M : dusmatnut, 2001 .— 288 c.

2. YpaBHEHMWs maTemaTuyeckon ¢ousmkm [Tekct] : yuebHUK ansa By30B : pek. M-Bom obpasoBanus PO /
A. H.TuxoHos, A. A. Camapckuit ; MocK. roc. yH-T um. M. B. JlomoHocoBa .— 7-e usg. — M. :

M3p-80 MIY ; Hayka, 2004 .— 798 c.

3. YpaBHeHMA maTemaTnyeckon ¢pusmnkm [Tekcr] : yueb. nocobue gnsa sysos / B. M. Ypoes .— M. :
flysa, 1998 .— 373 c.

4. C60pHMK 3a4a4 Mo ypaBHEHUAM maTeMaTudeckoi opumsmnkm [Tekct] : yueb. nocobue ans sysos / nog,

pea. B. C. Bhnagnmnposa .— 4-e u3g,, ctepeotnn. — M. : dusmataunt, 2003, 2004 .— 288 c.

dusmueckan Kynbtypa

Lenb AMcuMnAnHbI:

ChopmmnpoBaTb MMPOBO33PEHYECKYIO CUCTEMY HAaYYHO-MPAKTUYECKMX 3HAHWNI M OTHOLLIEHME K



du3nyeckom KynoType.

3a4a4uun ANCUUNANHDI:

[Na AOCTUMKEHMA NOCTaBNeHHOW Lenn npeaycmMmaTpuBaeTca pelleHne cneayolmx BoCnuTaTebHbIX,
06pa3oBaTe/bHbIX, PAa3BUBAOWMX M 0340POBUTENbHbIX 3a4aY:

- MOHMMaHMe CoOLUNANBbHON POanN GU3NYECKOM KYNbTYpPbl B Pa3BUTUM JIMYHOCTU M NOATOTOBKE €e K
npodeccnoHanbHoOM AeATENbHOCTY;

- 3HaHWe Hay4YHO- BMOIOTUYECKUX N NPAKTUYECKNX OCHOB PU3MYECKOM KyAbTypbl U 300poBOro obpasa
KU3HW;

- dopmMmunpoBaHMe MOTUBALMOHHO-LEHHOCTHOrO OTHOLLEHUA K GU3UYECKOIN KyNbType, YCTaHOBKM Ha
30POBbIN CTUb XU3HK, HU3NYECKOe CaMOCOBepPLLEHCTBOBaHME M caMOBOCMMUTaHWe, NoTpebHOCTH B

perynapHbIX 3aHATUAX d)VI3VI'~IeCKMMM ynpaxXHeHUAMUN N CNOPTOM,

B pesynbTate 0CcBOEHMA ANCLMNIMHBI 0byYaloLLMeca AOMKHbI

3HaTb:

Matepwuan pasgena npeaycmaTpmBaeT oBAaLEHME CTYAEHTAMM CUCTEMOM HayYHO-MPaKTUYECKUX U
cnewumanbHbIX 3HaHUIN, He0BXOAUMBIX A1 NOHUMAHWUA NPUPOAHBIX U COLMANbHBIX NPOLECCOB
bYHKUMOHNPOBAHMA GU3MUECKON KYNbTypbl 06LLECTBA U JIMYHOCTU, YMEHUA UX aAaNTUBHOTO,
TBOPYECKOro MCNOAb30BaHMA AN IMYHOCTHOTO M NPOdECCUOHAIbHOIO PA3BUTUS,
CaMOCOBEpPLUEHCTBOBAHMWA, OpPraH13aL MM 340POBOT0 CTUAA XU3HWU NPU BbINOJAHEHUM y4ebHOM,
Npo¢deccnoHanbHON N COLMOKYNbTYPHOM AeATeNbHOCTU. [TOHMMATb POab GU3MYECKON KybTypbl B
pa3BUTUM YeNnoBEKa M MNOAFOTOBKE CneLmanncTa.

YmeTb:

Ucnonb3oBaTb GU3KYNbTYPHO-CNOPTUBHYIO AEATENIbHOCTb A/1A NOBbIWEHUA CBOUX GYHKLNOHANBHbIX U
OBUraTeNIbHbIX BO3MOXKHOCTEMN, A1A AOCTUNKEHUA JIMYHDBIX Y KU3HEHHbIX U NPOdECCUOHANbHbIX LLenen.
Bnagetb:

CucTeMol NpakTUYECKUX YMEHUI U HaBbIKOB, 06ecneymBatoLLMX COXPaHEHNE N YKPeNnieHne 340Pp0BbA,
pa3BuUTUE U COBEPLLUEHCTBOBAHWE NCUXOPU3UYECKMX CMOCOBHOCTEN U KaYecTB (C BbINOSIHEHWEM

YCTaHOB/IEHHbIX HOPMATUBOB NO 06LLEN GU3NYECKON U CNOPTUBHO-TEXHUUYECKOWN NOATOTOBKE).



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e OP (obuwas dM3mMyecKkas NOAroToBKa)

e C®nN (cneumnanbHaa dmnsnyeckan NoaroToBKa)

e [podeccnoHanbHo-NpUKNaaHaa dusmnyeckan NoAroToBKa
e TeopeTnyeckasa NnoarotoBKa

OcHoBHasa nuTepaTypa:

1 NopgrotosKa cnoptcmeHoB XX| Beka. Hay4yHble OCHOBbI M NOCTPOEHME TPEeHUPOBKMK. ep. ¢ aHrA.
Athletes Training in the XXI Century. Scientific Basis and Training Structure. Astop: UccypuH B.B.
ISBN: 9785906839572; 2016 r. U3gaTtenbctBo: CnopTt

2 ®dusmyeckas KynbTypa ctyaeHTa - M., TAPAAPUKN, 2000.

dunocodpusn

Llenb gucunnanHel:

NPUOBLLNTL CTYAEHTOB K BbICLUIMM AOCTUNKEHUAM MUPOBOM GUI0COPCKON MbIC/IU, AaTb AICHOE
NoHUMaHue cneundukmn dmnocodmm, 03HaKOMUTb C OCHOBHbLIMM 3TANAMM U HaNpPaBAEHUAMMU ee
pa3BuTMA, 0cobeHHOCTAMU coBpeMeHHOM dnnocodun 1 ee poaun B KybType, MPUBUTL HABbIKK
obLeTeopeTnyeckoro u GpunocopcKoro MbilieHMs, CnocobcTBoBaTb GOPMUPOBAHUIO U
COBEPLUEHCTBOBAHMIO CAMOCTOSTE/IbHOIO aHAIMTUYECKOTO MbIlEHMA B chepe rymaHUTapHOro
3HAHWA, OBMAAEHMIO NPUHLMNAMM PALMOHANbHOTO GUA0COPCKOro Noaxona K MHPOPMALMOHHbBIM

npoLeccam 1 TeHAEHUMAM B COBpeMeHHOM obLiecTse.

3agauv gUCUMNANHDI:

¢ dopmMmmpoBaHME CUCTEMBI LLEJIOCTHOTO MUPOBO33PEHMUA C €CTECTBEHHOHAYYHbIMMU,
NIOTMKO-MaTeMaTUYECKUMM, GUNOCOPCKMMU U COLMO-TYMAHUTAPHBIMU KOMMOHEHTaMM

* OB/lafleHMe HaBblkaMW PaLMOHaNbHOW ANCKYCCUK, PAaLMOHAIbHOMO OCMbICNEHMA U KPUTUUYECKOTO
aHa/M3a TeOPETUYECKOro TeKCTa

® M3yyeHMe PasanYHbIX CTUNEN PUNoCOPCKOro MbiLieHnA, 6a30Bbix GUAOCOPCKUX KaTeropui n

NOHATUN.



® M3yyeHue obleHayYHbIX U GUNOCOPCKUX METOA0B UCCAeA0BaHMA.

B pe3ynbtate 0byyYeHusa CTyAeHT:

— [ONXKeH npuobpectn TeopeTUYeckmne npeacTaBieHns 06 NCTOpUYECKOM MHOroobpasumn popm
Ye/I0BEYECKOro OMbiTa M 3HAHUSA, NPUPOAE MbILAEHNA, COOTHOLIEHMUM UCTUHDI U 3ab/1yKAEHUS, 3HaHUA
N Bepbl, 0COBEHHOCTAX MO3HAHUA MMpPaA B NPEXKHUE UCTOPUYECKUE IMOXN U B COBPEMEHHOM 0bLLLECTBE,
O CUCTemMax peanrmo3HbIX, HPAaBCTBEHHbLIX U UHTENNEKTYA/IbHbIX LI,eHHOCTef/'I M HOPM, UX 3Ha4YeHNn B

ncropun O6LLI,€CTBa 1 B Pa3/INYHbIX KYNIbTYPHbIX TPaAULUAX.

B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 06yYatoWwmecs AONKHbI

3HaTb:

OCHOBHbIe pa3aesibl U HanpaBAeHWA, KAaTEropun 1 NOHATUA nctopumn nnocodumn n punocoPpckoro
aHanuM3a coumanbHbIX, Hay4yHbIX U OBLLEKYNbTYPHbIX Npobaem B 06beme, HeobxoaMmom ANns
npodeccroHanbHOMN AeATeNbHOCTU U GOPMUPOBAHNA MUPOBO33PEHYECKMX MO3ULMIA FParkaaHnHa.
YmeTb:

OpraHM30BbIBaTb CUCTEMY CBOEN AEeATE/IbHOCTU, HanpaB/eHHOW Ha pelleHne NPaKTUYECKUX U
TEOPETUYECKUX, 33434 C Y4ETOM UCTOPUKO-KYNbTYPHOTO 1 GnA0CcodPCKOro KOHTEKCTa UX
BO3HMKHOBEHMA.

CHMMaTb B CBOEM NPAKTUYECKON AeAaTeNbHOCTU Bapbepbl Y3KOM cneLmnanmsaumnm, MbiCAnTb
MEXKANCUMNNMHAPHO, BbIABAATb THOCEO/I0MMYECKME UCTOKN Npobiem M nomeLaTtb UX B LLEHHOCTHbIM
KOHTEKCT Ye/I0BEYECKOM KyNbTypbl.

Bnagpetb:

HaBblkamu J0Ka3aTeNIbHOro U3/10XKeHUA cOBCTBEHHOM TOUYKM 3PEHUSA; HaBblKamu NYBANYHONM peun,
aprymeHTaumm, BeAeHUs AUCKYCCUN N NONEMUKU; TOTMYECKMMM METOAAMM aHa/IM3a TEKCTOB U

paccyXAeHWi; HaBblIKaMU KPUTUYECKOTO BOCNPUATUA MHOPMaumu.

K cogepKaHUo ancunnimHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

o Odunocodusn, eé npeameT M 3Ha4YeHUe. 3apoKaeHne punocodum
e  AHTMYHaA dunocodus

o  Odunocodua CpesHMX BEKOB U 3N0XM Bo3pokaeHus

o  dunocodckuii npouecc HoBoro BpemeHm

e HemeuKan Knaccuyeckas punocodusa



e OcHOBHble HanpaBaeHua 1 esponelickon punocodpun XIX Beka

e Pycckana dunocodus XIX-XX Bekos

e OcHoBHble Npobnemsl 1 HanpaBaeHus punocodum XX Beka 1 coBpemeHHoi dpunocopckoi
MbIC/N

OcHoBHasa nuTepaTypa:

1. BBeaeHue B Hayky dunocodpumn [TekcT] : B 6 KH. : [yueb. nocobue ans sysos] / t0. N. CemeHoB .—
2-e u3g. — M. : IEHAHA, 2015 .— KH. 1 : MNpeameT ¢punocoduu, ee 0CHOBHbIE MOHATUA U MECTO B
cucTeme 4enoBeyeckoro 3HaHua. - 2015. - 224 c.

2. 3anagHan puaocodusa ot UCTOKOB A0 Halux AHel [TekceT] : [B 4 T.] / O. AHTucepu, K. Peane ;
nep. c utan. nog pea. C. A. Manbuesoii .— CM6. : MHeBma, 2003. — T. 1-2: AHTUYHOCTb U
CpegHeBekosbe. - 2003. - 688 c.

3. 3anagHas ¢mnocoduma oT UCTOKOB A0 Halwmx gHel [Tekcet] : [B 4 T.] T. 3. OT Bo3pokaeHus oo
KaHTa / C. A. Manbuesa, . AHTucepu, k. Peane .— CN6. : NMHesma, 2004, 2010 .— 880 c.

4. dunocodua [Tekcr] : yuebHUK ana By308 / nog ped. A. H. Yymakosa ; DUHaHCOBbIN YH-T Npu
Mpasutenbctee PO .— M. : UHOPA-M : Bysosckuin yuebHuK, 2014 .— 432 c.

5. BBeaeHue B HayKy dpunocodun [TekcT] : B 6 KH. : [yueb. nocobume ana sysos] / 0. N. CemeHoB .—
2-e u3g. — M. : IEHAHA, 2015 .— KH. 1 : MNpeameT punocoduu, ee 0CHOBHbIE MOHATUA U MECTO B
cUcTeme 4enoBevyeckoro 3HaHua. - 2015. - 224 c.

6. BBegeHue B HayKy dpunocodum [TekcT] : B 6 KH. : [y4eb. nocobue ans sysos] / t0. N. CemeHoB .—
U3a. ctepeotmun. — M. : IMBPOKOM, 2014 .— KH. 2 : BeuHble npobaembl punocodpuu : OT
npobiembl UCTOYHUKA U NPUPOLAbI 3HAHWA U NMO3HAHUA 4,0 NPO6AEeMbl UMNEPATUBOB YE/10BEYECKOTO

noseaeHusa. - 2014. - 344 c.

9KOHOMMKaA

Llenb gucunnaunHol:

— 3HAaKOMCTBO C/yLlaTesie C OCHOBHbIMW pa3genamm MMKPOSIKOHOMMYECKOTo aHaIn3a
(MHAMBMAYaNbHbIV BbIBOP NOTpebutena u nponssogutens, obuiee 1 YacTU4HoOE paBHOBECKE B
3KOHOMWKE, MOHOMO/IMA U O/IUTONO/INA); a TaKXKe C HEKOTOPbIMKU pa3aenamm Makpo3KOHOMUYECKOTO

dHan3a (Ba/'IOBOﬁ BHyTpeHHMﬁ NPOAYKT, HaUMOHaNbHblE CHEeTa, MHOEKCHI UeH, AeHeXHble arperaTbl B



6aHKOBCKOI cucteme, BANAHNE PUCKANbHOM U KPeaUTHO-AEHEXKHON NOIMTUKN FocyaapcTBa Ha
paBHOBECHOE COCTOSIHME SKOHOMMUKM CTPaHbI).

— dopMMpoBaHME HABbIKOB MOCTAHOBKM 334a4M MO pPa3peLleHN0 SKOHOMMYECKON Npobaembl B pamKax
MMKPO- U MAKPO3IKOHOMMUYECKON NPOoBaEMATUKM, a TaKKe CO34aHMA MOAEeNEN U UX aHANN33;

— npuobpeTeHne yMeHUsA aHaNN3MpPOBaTb U MHTEPNPETUPOBATL NOAYYEHHbIE PE3YAbTaTbl U

dopmynMpoBaTb IKOHOMUYECKUE BbIBOAbI.

3a4a4m AUCUMNANHDI:
— 3HaTb OCHOBHbIE Pe3y/ibTaTbl KAKYEBbIX PAa34e/10B MUKPO- M MaKPOIKOHOMUYECKOM Teopuu;
—0621a4aTb HaBblKaMM SKOHOMMYECKOTO MOAE/IMPOBAHUS;

— YMETb MHTEPNPETMPOBATb NOJYYEHHbIE PE3YNbTaTbl.

B pe3ysbTaTe 0CBOEHUA AUCLUMNINHDBI 06yYatoWwmecs SONXKHbI

3HaTb:

OCHOBHbIE U3N10XEHHbIE B KYpPCE MMUKPO- U MAaKPO3IKOHOMMUYECKOM TEOPUM, A TaKKe UMETb
npeacTaBieHne 0 BOSMOXKHOCTAX NPUMEHEHMA TEOPUN ANA AaHANM3A COLMANBHO-3KOHOMMUYECKUX
$eHOMEeHOB M COBPeMEHHOM 3KOHOMMYECKOM MbILUIEHUN, U HAaNPaBAEHUAX PAa3BUTUA SKOHOMUYECKO
HaYKMU.

YmeTb:

MOAEeNNPOoBaTbh U aHANNU3NPOBATb CUTYaALLMM C UCNONb30BAHMEM MUKPO- M MAaKPOIKOHOMUYECKOro
MHCTPYMEHTapMA, a TaKKe MHTepPNpeTUpoBaTb NONYYEHHble pe3ynbTaTbl.

Bnagetb:

NOrnKom MUKPO- N MAaKPO3KOHOMMYECKOTIO aHa/1n3a N noaxoaaMm K pelieHNMo SJKOHOMUYEeCKUX 3adau.

K cogeprKaHuio gMcumMnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e BsegeHue. [lpeameT MUKPOIKOHOMMUKM.

e  OcHOBbl GMHAHCOBbIX pacyeToB

e CekTop notpebneHus bnar

e [IpOW3BOACTBEHHbIN CEKTOP

®  PblHOYHbIE CTPYKTYPbI.

e JddeKTnMBHOCTL NPON3BOACTBA U NOTPebIeHUs (SKOHOMUKA 0bMeHa)



o  MaKpO3KOHOMMYECKNI YPOBEHb ONMUCAHMA NPOM3BOACTBA
e  MaKpO3KOHOMMYECKOE ONUCAHNE IKOHOMUYECKUX CYOBEKTOB 1 UX B3aUMOAENCTBUSA
® JKOHOMMYECKUI yLepb OT KOPPYNLMOHHON AeATeNIbHOCTU SKOHOMUYECKUX CYObEKTOB

OcHoBHasA nuTepaTypa:

1. MnKposKoHoMMKa.[TpomekKyToUHbIN ypoBeHb.CoBpeMeHHbI noaxoa[TeKkcT] : yuebHOe nocobue;
peKk. M-som o6ui. n npod. o6pasos. PP / X. P. BapuaH ; nep. c aHrn. nog pea. H.J1.dponosoit .— M. :
KOHutH, 1997 .— 767c.

2. MaKpo3KoHOMMKa - 2 [TekcT] : yuebHuk ana sysos / H. /1. Warac, E. A. TymaHoBa ; Mock. roc.

YH-T m. M. B. JlomoHOCOBa, IKOH. paK-T .— M. : U3a-Bo Mock. yH-Ta, 2006 .— 427 c.

dNeKTpoANHaAMUKA CBEPXBbICOKUX YacTOT

Lenb AUCUMNANHDI:

- popmmpoBaHme 6a30BbIX 3HAHUIN U N3y4yeHne PU3NYECKUX OCHOB BbICOKOYACTOTHOM
3NEKTPOAMHAMUKY;

- NnprMobpeTeHne HaBbIKOB UCMO/Ib30BaHUU MOMYYEHHbIX 3HaHUI B UCCNeA0BaTeNbCKOM paboTe, B TOM

yncae B 061aCTU YCKOPAIOLWMX U APYIUX SNEKTPOANHAMUYECKUX CTPYKTYP.

3a/aun AUCLUNIUHBI:

— OCBOEHMeE CTyAeHTamu 6a30BbIX 3HaHWI B 061acTu anekTpoguHamukn CBY;

— npuobpeTeHne TeopeTUYECKMX 3HaHWIA B 061aCTU M3yYeHUA CBOWCTB BOIHOBOAOB, PE30HATOPOB,
YCKOPAIOLLMX CTPYKTYP;

— OKa3aHWe KOHCYNbTaLMI U MOMOLUM CTYAEHTAM B NPOBEAEHUM COBCTBEHHbIX TEOPETUUECKUX U
OPVEHTUPOBAHHBIX Ha NPAKTUYECKOe NPUMEHEHWNE UCCNef0BaHUIM B 061acTH 3NeKTpogMHammku CBY;
— npuobpeTeHre HaBbIKOB MPUMEHEHMSA MOTYYEHHbIX 3HAHUIN B CMEXKHbIX U MEXANCLMMINHAPHBIX

Hay4YHbIX obnacrax.



B pe3ynbTaTte 0CBOEHUA ANCUMMNANHBI 00yYatoLWMecs AOMKHbI

3HaTb:

byHAaMEeHTaIbHble NOHATUA, 3aKOHbI, TEOPUUN KNACCUYECKOM M COBPEMEHHON PU3UKK;
NOpPAAKN YNC/IEHHDBIX BEZIMYUH, XapaKTEePHbIE ANA Pa3/IMYHbIX pa3aenos GUsnKu;
coBpeMeHHble Npobaembl GU3NKK U MaTEMATUKWY;

obLmMe NoaxXoabl K PeLleHno MPUKNAAHbIX U TeEOPEeTUYECKUX 3a4a4 31eKTpoanHamukm CBY;
OCHOBHbI€ MOJIOKEHMA N METObI BbICOKOYACTOTHOM 3N1EKTPOANHAMUKK, MPUMEHSAEMbIE ANA
CO34aHUA PA3/IUYHbBIX 3NEKTPOPU3NYECKMX YCTAHOBOK M ycTpoicTs CBY.

YmeTb:

abcTparnpoBaTbCa OT HECYLLECTBEHHOO NPU MOAENNPOBAHUM peanbHbIX PUINYECKMX CUTYaLLUIA;
NoNb30BaTbCA CBOMMM 3HAHMAMM ANA pelleHna yHAaMEHTAIbHbIX M NPUKNALHbIX 33434 U
TEXHOJIOTUYECKUX 3aav;

AenaTtb NpaBUbHbIE BbIBOAbI U3 CONOCTAaBAEHMA Pe3y/IbTaTOB TEOPUU U SKCNEPUMEHTA;
NPOU3BOAUTb YMUC/IEHHbIE OLLEHKM NO NOPALKY BE/INYNHDI;

[eNnaTb KayeCTBEHHbIe BbIBOAbI NPU NEPEXOAE K NPeAEeNbHbIM YCI0BUAM B U3y4aembix npobnemax;
BMAETb B TEXHUYECKUX 3a4a4ax GU3MYECKOe coaepKaHue;

0CBauBaTb HOBblE NpeaMeTHble 061acTh, TEOPETUYECKME NOAXO bl U SKCNEPUMEHTA/IbHbIE
METOANKM;

Noay4aTb Hauay4ylwmne 3HaYeHnsa napameTpos CBY ycTpOMNCTB, 3neKTPOPU3NYECKMX YCTAHOBOK
Pa3/IMYHOro Ha3HAYeHUA U MPABUIbHO OLEHMBATL CTEMEHb UX AOCTOBEPHOCTY;

3pPEeKTUBHO UCNO/Ib30BaTb NOJIYYEHHbIE 3HAHUA, UMEIOLLIMECA METOAbI PeLIEeHUA 3a4a4
3NIeKTPOAMHAMMKM AN1A AOCTUHKEHUA HEOOXOANMbIX TEOPETUUYECKUX U NPUKAALHbIX PE3Y/1bTATOB.
Bnagpetb:

HaBblKammM 0CBOeHMA 60/1bLLOro 06beMa NHbopmaLnu;

HaBblKaMM CaMOCTOATE/IbHOM PaboTbl B labopaTtopum u UHTepHETE;

Ky/IbTYPOM NOCTaHOBKU M MOAENNPOBAHUA PU3MYECKUX 3a4aY;

HaBblKaMM rpamoTHON 06pPabOTKM pe3y/IbTaToB OMbITa U CONOCTaB/IEHUA C TEOPETUYECKUMU
OaHHbIMK;

NPaKTUKOWN UCCNEeA0BaHMUA U PELLEHUA TEOPETUYECKUX U MPUKIALHbIX 3a4aY;

HaBblKaMM TEOPETMYECKOro aHaM3a peasbHbIX 3a4a4, CBA3aHHbIX C co3aaHmnem BY cuctem
3N1eKTPOPU3NYECKMX YCTAHOBOK AN1A PyHAAMEHTANbHbIX, NPUKNAAHbIX U MeAMUNHCKUX UCCNea0BaHUN,

a TaKKe pPasMyHbIX ycTpoiicTe CBY Apyroro HasHaveHus.



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e  OCHOBHbIE MONOMKEHUA KNACCUYECKON SNEKTPOLAMHAMUKN.
e [1n0CKMeE BOJHBI.

e BosnHoBoOAbI.

e MepaneHHble BONHbI.

e (O6bEMHbIE pe30oHaTopbI.

o Cdepuyeckune BONHbI U UX BO3OYKAEHME.

e [paHWYHbIe 3343a4M M BO3DYKAEHME 3aMKHYTbIX CTPYKTYP.
e HeperynapHoCTM B 3N1EKTPOAMHAMUYECKUX CTPYKTYpPax

OcHoBHasa nuTepaTypa:

1. Nangay N.4., Inéowmu E.M. dnekTpoanHaMmnKa cnaowWwHbIX cped. Pusmatant, 2003.

2. Nangay N.4., Inwwny E.M. Teopua nona. dusmataut, 2012.

3. bepexHoli B.A., Kypatomos B.H. Jlekuumn no BbICOMACTOTHOM 31EKTPOANHAMMKe: YuebHoe
nocobue, AN PAH, 2000.

4. KapauHep M.M. dnektpoanHamunka CBY. HI'Y, 2006.

dneKTpoanHaMMKa CNNOLLHBIX cpep,

Lenb AUCUMNANHDI:
* n3yyeHune GpU3NYECKMUX U TEOPETUYECKMUX OCHOB NEKTPOANHAMMKM CMIOLLIHbIX CPes, ee CBOMCTB U

NPUAOKEHWI.

3a4a4uun ANCUNNANHDI:

® 0CBOEHMeE CTyAeHTaMK 6a30BbIX 3HaHWI MO 3/1EKTPOANHAMMKE CNIOWHbBIX cpes;

* NpuobpeTeHne CTyaeHTamMM 3HaHUI B 061aCTU MPUNOKEHUI SNEKTPOANHAMMUKM CMNOLLHbIX Cpes;
® OKa3zaHue KOHCY/1bTaluMii U MOMOLLM CTyAeHTaM B NPOBeAeHMM COBCTBEHHbIX TEOPETUYECKUX U
3KCMNepMMeHTasIbHbIX UCCNeA0BaHUIA NO SNEKTPOAMHAMMUKE CMINOLWLHbIX CPpea;

¢ NpnobpeTeHne HaBbIKOB Ka4eCTBEHHOTO aHaM3a U KOIMYECTBEHHbIX OLLEeHOK, Kacatowmxca

INEKTPOANHAMUKHN CNNOLWHbIX CpeAa.



B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0ByYaloLWLmMecs AOMKHbI

3HaTb:

* QyHOAMEHTANbHbIE MOHATUA, 3aKOHbI, TEOPUUN KNACCUYECKON U COBPEMEHHOMN GUBUKK;

® NOPALKM YNCNEHHDbIX BE/IMYMH, XapaKTePHbIE A1A Pa3/IMYHbIX Pa3aenos GUsnku;

® cOBpeMeHHble NpobaemMbl GUINKU, XUMNUU, MaTEMATUKW;

® MECTO U PO/ib 3NEKTPOAMHAMMKM CTIOLWHBIX Cpeq, B paay APYrux pasaenos GUsUKN.

YmeTb:

® abCTparMpoBaTbcA OT HECYLLECTBEHHOIO NPY MOAENMPOBAHUN PeanbHbIX GU3UYECKUX CUTYaLMUIA;
® 10/1b30BaTbCA CBOMMMW 3HAHUAMM ANA peleHna GyHAaMeHTaNbHbIX, MPUKNAAHbIX U
TEXHONOTNYECKUX 3aaY;

® fenaTb NpaBu/ibHble BbIBOAbI M3 COMNOCTAB/IEHUA PE3Y/IbTATOB TEOPUM U IKCMEPUMEHTA;

® NPOM3BOAUTb YNCTEHHbIE OLEHKWN MO NOPAAKY BEUUYUNHDI;

® nenaTb KAYeCTBEHHbIE BbIBOAbI MPU Nepexose K npeaesibHbiM YC/IOBUAM B U3ydYaeMbix Npobaemax;
® BUAETb B TEXHUYECKUX 3aZa4ax GPU3NYECKOEe coaepiKaHme;

® OCBaMBaTb HOBble NpPegMeTHble 061aCTU, TEOPETUYECKME NOAXOAbI U IKCNEPUMEHTaNbHbIE
METOAMKM;

® M0/1ly4aTb HaUAyYLWNE 3HAYEHUA U3MEPAEMbIX BEJIMUMH U NPABUIbHO OLLEHUTb CTEMEHb UX
O0CTOBEPHOCTY;

® paboTaTb Ha COBPEMEHHOM, B TOM YNC/I€ U YHUKANbHOM 3KCNEPMMEHTaIbHOM 060pyA0BaHNY;
* 3¢ PEeKTUBHO MCMNOb30BaTb MHGOPMALMOHHBIE TEXHOJIOTMU U KOMMbIOTEPHYHO TEXHUKY A8
OOCTUNKEHMA HEOBXOANMBIX TEOPETUYECKUX U NPUKAALHbBIX PE3yNbTaToB.

Bnagpetb:

® HaBblKamMM 0CcBOEHMA 60bLIOro o6bema NHbopMaLmK;

® HaBblKaMM CaMOCTOATE/IbHOW paboTbl B labopatopun n UHTepHeTe;

® Ky/IbTYpOM NOCTaHOBKM U MOAENNPOBAHNA PU3MYECKMX 33434;

® HaBblKaMM rPaMOTHOM 06pPabOTKM Pe3yIbTaTOB OMbITa M CONOCTAB/IEHUA C TEOPETUYECKUMU
OaHHbIMU;

* MaTEMATUYECKMM MOAENMPOBaHNEM PU3MYECKMX 334au.

® HaBblKaMM TEOPETUYECKOIO aHaIN3a PeasibHbIX 334a4, OTHOCALLMXCA K 3NEKTPOAMHAMUKE

CNAOLWHbIX Cpea.



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e  YpaBHEHUs 3NeKTPOMArHUTHOrO NMoAA B MaTepuanbHON cpese.

e MarepuanbHble cooTHoweHMA B ICC. YacTOTHAA M NPOCTPAHCTBEHHAA gMcnepcua.
OnaneKkTpnyeckoit NPOHMLAEMOCTU. DNEKTPOMArHUTHbIE BOJIHbI.

e JneKTpocTaTuKa. MOCTOAHHbIN TOK. MarHMTocTaTmKa.

e KBasUCTaUMOHaApPHOE 3N1EeKTPOMArHUTHOE MNone.

e B3auMmopgeiicTBMe NAOCKOM MOHOXPOMATUYECKOM BOJIHbI C NMJIOCKOM U Nepnoanyecku
MOAY/IMPOBAHHOM rpaHuLEN pasaena Asyx cpes. NoBepXHOCTHbIE 3/IEKTPOMArHUTHbIE BOJTHbI.

e [eomeTpuyeckasa ONTUKa. Y3KOHanpaBAeHHble CBETOBbIE NMYyYKU. DNEMEHTbI 0bLein Teopun
andpakumu.

e PaccefAHWe 31eKTPOMArHMUTHbIX BOJIH.

®  JNEeKTPOMarHUTHbIE BOJIHbI B @aHU3OTPOMNHbIX cpeaax. HennHelHasa onTuKa.

e MarHuTHble pe30HaHCbI.

OcHoBHasa nuTepaTypa:

1. TeopeTunueckan dpusmnka [Tekcr] : 8 10 T. T. 8 : IneKkTpoAnHAMMKa CNJIOWHbIX cpes, : y4eb. nocobue
ana yu-tos / /1. A. Nanpay, E. M. indwuy, .— M. : Hayka, 1992, 2001, 2003, 2005 .— 662 c.

2. 3a4aum 1 ynpaxHeHna c oTBeTamu U pelueHnamm [Tekct] : [yueb. nocobue ans sysos] / P.
deitHmaH, P. leiTtoH, M. CaHac ; noa obuw,. pea. A. M. JleBaHtoKa .— M. : Mup, 1969 .— 624 c.

3. C60pHUK 3aaa4 Mo aneKTpoanHamuke [TekcT] : yueb. nocobue ana sysos / B. B. BatbiruH, M. H.
TonTbiruH ; nog pea. M. M. bpegosa .— 3-e nsa., ucnp. — M. : PerynapHada n xaotnyeckas

AVHaMuKa, 2002 .— 640 c.

FapmoHuuyeckuii aHanus

Llenb gucunnamnHeol:
dopmMMpOBaHME CUCTEMATUYECKMX 3HAHWNI O METOAAaX MAaTEMATUYECKOro aHaAn3a, paclunpeHne u

yrny6aeHne Takux NOHATUI KaK GyHKUMA 1 pAa,.

3a4auun AUCUNNANHDI:
e popmmrpoBaHUe Y 06YUaIOLINXCA TEOPETUYECKUX 3HAHMIA U NPaKTUYECKMX HaBbIKOB B TEOPUNK

TPUrOHOMETPUYECKMX PAA0B Pypbe U Hayanax GyHKUMOHANbHOMO aHaAn3a;



® MOArOTOBKA CAYLIATENEN K U3YYEHUIO CMENKHBIX MaTEMATUUYECKUX OUCUMMNANH;
* NpuobpeTeHMe HaBbIKOB B MPUMEHEHNN METOA0B MaTEMATUYECKOrO aHann3a B GM3MKe U gpyrux

€CTeCTBEHHOHAaY4YHbIX gncumnanmHax.

B pe3ynbTate 0CBOEHMA ANCLMNIMHBI 0byYaroLLMecs AOMKHbI

3HaTb!

OCHOBHble QaKTbl TEOPUM TPUTOHOMETPUYECKUX PALOB Pypbe abCoMOTHO MHTErPUPYEMbIX
bYHKUMIR: AOCTAaTOUHbIE YCI0BUA NOTOYEYHON M PABHOMEPHOWN CXOAMMOCTY;

TEOPEMbI O NOYNEHHOM UHTErPUPOBaHUK U aAnddepeHLMpPoBaHMM, NopaaKe yObiBaHMA
K03pPULMEHTOB, TEOPEMY O CYMMMUPOBAHMM pPsaaoB Pypbe MeTogoM cpeaHnx apudmMeTUYecKmx n ee
NpUMeHeHus;

onpeaeneHne CXoaAMMOCTM B METPUYECKMX U JIMHEMHbBIX HOPMUPOBAHHbIX MPOCTPAHCTBAX, MpMMepbI
MOJIHbIX M HEMOJIHbIX NPOCTPAHCTB;

npuUmepbl NOJIHbIX CUCTEM B JIMHEMHbIX HOPMMUPOBAHHbIX NPOCTPAHCTBAX;

OCHOBHble NOHATUA Teopun paaos Pypbe No OPTOHOPMMUPOBAHHOM cUCTEME B BECKOHEYHOMEPHOM
€BK/NNA0BOM NPOCTPAHCTBE;

onpeaeneHna co6CTBEHHbIX U HECOHCTBEHHbIX MHTErPasioB, 3aBUCALLMX OT MapaMeTpa, UX CBOWNCTBA;
Teopembl O HenpepbIBHOCTH, AuddepeHLUMPOBAHNUN U MHTETPUPOBAHMM NO NapaMeTpPy HECOBCTBEHHbIX
WHTErpasnos, UX NPUMEHEHME K BblYUCIEHNIO UHTEFPASIOB;

[0CTaTO4YHOE yC/I0BUE NpeacTaBaeHna GyHKUuKM nHterpanom Oypbe;

npeobpasoBaHme Pypbe abCoNOTHO MHTErPUPYEeMOn GYHKLMN U ero CBOMCTBA;

OCHOBHbI€e NOHATUA TeopMM 0606LEHHBbIX GYHKUMIA, NpeobpasoBaHme Pypbe 0606LLEHHbIX
$YHKUMI, ero cBOMUCTBA.

YmeTb:

-pasnaraTb QYHKUUKN B TPUTOHOMETPUYECKUI pag Pypbe, nccnesoBaTb €ro Ha PaBHOMEPHYIO
CXOAMMOCTb, ONpeaensTb NOPAAOK yobiBaHWA KoadpduuneHToB Dypbe;

-UccnenoBaTb NOSHOTY cUCTEM B PYHKLMOHANbHBIX NPOCTPAHCTBAX;

-UccnenoBaTb CXOAMMOCTb U PABHOMEPHYH CXOAMMOCTb HECOBCTBEHHBIX MHTErPaNoB C NAPaMETPOM,
anddepeHLMpPoBaTb U MHTEFPUPOBATb UX MO NapameTpy;

-npeacTaBaTb GyHKUMKN MHTerpanom Pypbe; BbINOAHATL NpeobpasoBaHua Pypobe;



-onepupoBaTb ¢ 0606LWEHHbIMU QYHKLUAMN.

Bnagpetb:

-MbILWJEHNEM, METOAAMM LOKA3aTENbCTB MAaTEMATUYECKMX YTBEPKAEHNN;

-HaBblKamu paboTbl ¢ pAKAMM U MHTerpanamm Oypbe B pas3inyHbIx popmax;

-HaBbIKaMM NPUMEHEHNA U3YHYEHHOW TEOPUN B MATEMATUUYECKUX N GUBNYECKUX NPUIONKEHUAX;

-yMEHMEeM NOoJ1b30BaTbCA HEOBX0AMMON NNTepPaTypoi ANs pelleHns 3a4au.

K cogeprKaHunio gmMcumnanHbl OTHOCATCA OCHOBHbIE pa3aenbl Kypca:

e  TpuroHomeTpuyeckme pasbl Pypoe a1a abCcontoTHO MHTErPUPYEMbIX GYHKLUMIA.

e CymmupoBaHue pagsos Pypbe METOA0M CpenHUX apUPMeETUYECKMX.

e MeTpUuyeckme n NHeHbIe HOPMUPOBAHHbIE NPOCTPAHCTBA.

e bBecKOHEYHOMEPHbIe eBKAMAOBbLI NPOCTPaAHCTBA.

e TpuroHomeTpuyeckue psaabl Pypbe gna GyHKUMN, aBCONOTHO MHTETPUPYEMBIX C KBAAPATOM.
e CobGCTBEHHbIE UHTErPasbl U HECOBCTBEHHbIE MHTErPasbl.

o WHTterpan dypbe.

e [IpOCTPaHCTBO OCHOBHbIX GYHKLMIA M MPOCTPAHCTBO 0606LLEHHbIX GYHKUMNA.

e [lpeobpaszoBaHne Pypbe 0606LEHHbIX GYHKUNINA.

OcHoBHas nuTepaTypa:

1. /lekumn no matemaTmyeckomy aHanmsy [Tekct] : B 2-x u. : yueb.nocob.ana ctya.sysos. Y. 2 /T. E.
MBaHoB .— M. : M®TH, 2000 .— 230 c.

2. Kypc matemaTtuyeckoro aHanusa [Tekct] : yueb. nocobue ans sysos / A. M. Tep-Kpukopos, M. U.
WabyHWH .— 5-e n3a. — M. : BUHOM. J1a6. 3HaHuii, 2013 .— 672 c.

3. C60pHUK 3a4a4 No maTemaTuyeckomy aHanusy [Tekct] : 8 3 1. T. 2 : UHTerpanbl. Pagbl : yueb.
nocobue ana sysos / /1. [. Kyapasues [u ap.] .— 2-e u3a., nepepab. u gon. — M. : dusmatamut, 2003,
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